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From: Timothy Browning 
Sent: Friday, June 25, 2010 10:43 PM 
To: Truedinger, Robert; thiessen. kenneth@deq .state .or .us 
CC: Sprick, Grant; Brent Jorgensen; Truedinger, Robert; Trewartha, Mark; Smith, Myron -

Environmental: 
Subject: Willbridge Terminal Group 2nd QTR Meeting- Minutes and Updated Gantt Charts 
Attachments: Second Quarter 2010 Willbridge Terminal Group- Meeting Minutes final.doc; Chevron 2nd 

QTR 2010 update.mpp; Kinder Morgan 2nd QTR update.mpp; WTG Schedule- ConocoPhillips 
revised(06-15-1 O).pdf 

Mike and Ken, 

Here are the minutes and the schedule. Please review the minutes and 
add anything we may have missed. 

Thanks, 

Tim 

Tim Browning, RG I Senior Manager I North American Operations 
Delta Consultants, an Oranjewoud N.V. Company 
Direct 503 863 2106 I Mobile 503 704 9617 I USA Toll Free 800 477 
tbrowning@deltaenv.com <mailto:tbrowning@tbrowning@deltaenv.com> 
www.deltaenv.com <http://www.deltaenv.com/> 

SUSTAINABLE STRATEGIES FOR GLOBAL LEADERS 

7411 
I 

Member of Inogen® I www.inogenet.com <http://www.inogenet.com/> 
Confidentiality Notice: If you are not the intended recipient of this 
email, please delete it. Thank you. 
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Second Quarter 2010 Will bridge Terminal Group 
Meeting Minutes 

Date: June 16, 2010 

Time: 10:00 AM PST 

Location: 4640 SW Macadam Avenue, Suite 110, Portland, Oregon 

Attendees: 
Mike Romero, DEQ 
Ken Thiessen, DEQ 
Brett Hunter, Chevron 
Myron Smith, ConocoPhillips 
Rob Truedinger, Kinder Morgan 
Grant Sprick, ARCADIS 
Mark Trewartha, Stantec 
Tim Browning, Delta 

Coordinator Role Update - DEQ 
o DEQ has reviewed the Order along with the Department of Justice and 

concluded that the updated WTG coordinator role (as discussed in the 
1st QTR meeting and summarized by Arcadis in the March 25, 2010 
email) poses no problems relative to enforcement of the Order. As 
such no changes to the Order are needed and no further action is 
required. 

Portland Harbor Source Control Update - DEQ 
o DEQ is still working toward source control work addressed by late 2012 

ROD 
o KM requested the DEQ's perspective on maintenance dredging of 

Willamette River sediment and how that relates to the upland source 
control evaluations. DEQ responded that the dredging may provide a 
good opportunity to collect data that may support upland source control 
evaluations, particularly relative to past impacts to river sediment. 

o Chevron requested the DEQ perspective on the Overwater Migration 
pathway. Arcadis clarified that AOPC 14 is not a complete pathway as 
it only relates to Saltzman Creek, but AOPC 16 (near the Willbridge 
Bulk Facility) would be a DEQ high priority level pathway since the 
facilities operate overwater docks. The DEQ mentioned that there is 
not an ongoing industrial process over the water and therefore likely not 
a high priority. The only potential pathway to the river would be 
releases during petroleum transfer operations and this pathway 
evaluation could be addressed using a weight-of-evidence argument 
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that there is not a complete pathway due to BMP measures and spill 
containment plans. 

o DEQ does not expect a workplan to address the overwater pathway 
evaluation. Each WTG facility would be responsible to summarize their 
specific BMPs and spill plans for dock petroleum transfers to address 
this source control pathway. 

o DEQ mentioned that the MCLs are still an ARAR. 

Risk Assessment Update - ALL 
o WTG is still on schedule to provide a seeping outline to the DEQ by 

August 5, 2010. The seeping outline will be for updating both the 
Human Health and Ecological risk assessments. 

Paramount Well Update - DEQ 
o DEQ indicated that nothing more is needed. The statement by 

Paramount on how the water is used in the industrial process shows no 
loss of beneficial use. 

Storm Water Source Control Update 
o Chevron- on schedule, report this month. BMPs are the primary source 

control measure coupled with system upgrades near outfall 2. 
o ConocoPhillips - on schedule for report in October. All 4 quarters of data 

have been collected. Outstanding issue related to storm manhole near 
RR tracks apparently controlled by ODOT. DEQ can help with access if 
needed. DEQ requested that ConocoPhillips supply the storm water 
data as soon as it is ready and not wait until the final source control 
report. DEQ will submit to Stantec the table format for submittal of the 
data. 

o Kinder Morgan - on schedule, work plan addendum supplied to the DEQ 
on June 81

h. DEQ has not completed the review. 

Groundwater Source Control Update 
o Chevron - Meeting with DEQ on July 71

h to discuss the updates. 
o Kinder Morgan - on schedule to prepare workplan to address final 

weight-of-evidence evaluation. 

Chevron Terminal Projects Update 
o NW Doane Avenue Storm Sewer- DEQ will provide approval of the 

work plan. 
o GWET System redesign - in process, working through final location and 

permitting process. 
o Ethanol Spill Evaluation - Meeting with DEQ on July 71

h to discuss. 
o Enhanced Bio Pilot Study- 151 round of injections completed with 

second round scheduled for 2nd week in July. 

ConocoPhillips Terminal Projects Update 
o Fire Building Construction - nothing new 
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o Asphalt Maintenance and Soil Sampling Plan - Plan in place. Additional 
soil sampling will be conducted during future planned asphalt 
maintenance/replacement activities. 

o Leaking Valve Near Shore Release- 5 to 10 gallons released, Stantec 
managed the removal and disposal of impacted material along with 
collecting confirmatory soil samples. Report pending. 

Kinder Morgan Terminal Projects Update 
o Saltzman Creek- DEQ supplied KM (via email) the general scope of 

work the DEQ is proposing to evaluate Saltzman Creek. KM will review 
relative to the portion of Saltzman Creek through KM property and 
prepare a sampling scope to evaluate potential impacts to the Creek 
from KM. 

o Tank 4 DDT Work Plan- workplan in preparation. DEQ requested that 
KM provide the DDT sampling history and results in the work plan. 

o Certain Teed Property Line Assessment- workplan in preparation. DEQ 
recommended KM review the DEQ files, sample suspect wells and 
complete hyrdrocarbon fingerprinting to evaluate if petroleum from KM 
is migrating to Certain Teed property. 

o Willamette Seep Assessment- workplan in preparation. One seep 
located near the KM Chevron property line contains PAHs above SLVs. 
Chevron is not planning any additional groundwater assessment in the 
area and there is no groundwater contamination related to the nearby 
former recovery trench. KM will prepare a work plan considering 
nearby well screen elevations and collecting additional on site soil and 
groundwater data to evaluate the source of the PAHs. 

Miscellaneous 
o Chevron is waiting for a biological opinion on proposed dredging from 

NOAA. 
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F1rs!Ouarter2010 

Second Ouarter2010 

Third Ouarter2010 

Fourth Ouarter2010 

F1rs!Ouarter2011 

Second Ouarter2011 

Third Ouarter2011 

Fourth Ouarter2011 

STORM WATER PATHWAY EVALUATION 

Storm Water Sampling 

Storm Water Source Control Report 

DEQ Rev1ew and Approval 

WTG GROUNDWATER MONITORING 

Groundwater Monitoring Events 

1010 Gaug1ng and sampling 

2010 Gaug1ng 

3010 Gaug1ng and sampling 

4010 Gaug1ng 

1011 Gaug1ng and sampling 

2011 Gaug1ng 

3011 Gaug1ng and sampling 

4011 Gaug1ng 

b. GroundwaterReporting(Delta) 

F1rst Sem1-Annual Report Prep 

F1rst Sem1-Annual Report Submittal 

Second Sem1-Annual Report Prep 

Second Sem1-Annual Report Submittal 

HUMAN HEALTH RISK ASSESSMENT UPDATE 

R1sk Assessment Work Plan 

R1sk Assessment Work Plan Submittal 

DEQ rev1ew and Approval 

Risk Assessment 

R1sk Assessment Submittal 

DEQ rev1ewand approval 

VAPOR INTRUSION SCREENING (as necessary) 

Vaporlnstrus1onScreen1ngWorkPian 

Vapor lnstrus1on Screening Work Plan Submittal 

DEQ rev1ewand approval 

Vaporlnstrus1on Screening 

Vaporlnstrus1on Screening Report 

Vapor lnstrus1on Screening Report Submittal 

DEQ rev1ewand approval 

ASPHALT MAINTENANCE AND SOIL SAMPLING 

Project VVTG 
Date Tue 6/15/10 

Task 

Split 

WILLBRIDGE TERMINAL GROUP SCHEDULE- ConocoPhillips (Revised 06-15-10) 

Thu 3/25/10 

Thu 6/17/10 

Thu 9/23/10 

Thu 12/16/10 

Thu 3/24/11 

Thu 6/23/11 

Thu 9/22/11 

Thu 12/15/11 

Wed3/31/10 

Wed3/31/10 

Mon 10/4/10 

Mon 10/4/10 

Mon3/15/10 

Tue 3/16/10 

Tue 3/16/10 

Wed6/16/10 

Tue 9/14/10 

Wed12/15/10 

Wed3/16/11 

Thu 6/16/11 

Thu 9/15/11 

Wed12/14/11 

Mon6/21/10 

Mon6/21/10 

Tue 7/20/10 

Mon 1/3/11 

Thu 2/3/11 

Thu4/15/10 

Wed5/26/10 

Thu 8/5/10 

Mon9/13/10 

Thu 1/20/11 

Thu 1/20/11 

Mon2/21/11 

Mon2/28/11 

Wed3/30/11 

Tue 3/29/11 

Tue 5/10/11 

Tue 8/16/11 

Thu 9/15/11 

Thu 9/15/11 

Tue4/6/10 

Thu 1/20/11 

Thu 1/20/11 

Mon2/21/11 

Tue 9/13/11 

Wed3/30/11 

Wed3/30/11 

Fn4/29/11 

Thu 7/28/11 

Thu 9/15/111 

Thu 9/15/11 

Tue 10/18/11l 

Fn9/16/11 
----"---"" 

Progress 

Milestone • 

-* 

* 

* 

* ....... 

* 

-* 
....... ___ ~ 

* ....... 

--Sep--

* * * 

.,_ ______ ,. 

Summary Q Q Extemal Tasks 

Project Summary ·--~~~~~~· Extemal Milestone + 
Page 1 

-* ....... __ _ 
Deadline 

4011 
--QQL1_NQ:LLDec --Jan --

I 
I 

* 
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Second Quarter 2010 Will bridge Terminal Group 
Meeting Minutes 

Date: June 16, 2010 

Time: 10:00 AM PST 

Location: 4640 SW Macadam Avenue, Suite 110, Portland, Oregon 

Attendees: 
Mike Romero, DEQ 
Ken Thiessen, DEQ 
Brett Hunter, Chevron 
Myron Smith, ConocoPhillips 
Rob Truedinger, Kinder Morgan 
Grant Sprick, ARCADIS 
Mark Trewartha, Stantec 
Tim Browning, Delta 

Coordinator Role Update - DEQ 
o DEQ has reviewed the Order along with the Department of Justice and 

concluded that the updated WTG coordinator role (as discussed in the 
1st QTR meeting and summarized by Arcadis in the March 25, 2010 
email) poses no problems relative to enforcement of the Order. As 
such no changes to the Order are needed and no further action is 
required. 

Portland Harbor Source Control Update - DEQ 
o DEQ is still working toward source control work addressed by late 2012 

ROD 
o KM requested the DEQ's perspective on maintenance dredging of 

Willamette River sediment and how that relates to the upland source 
control evaluations. DEQ responded that the dredging may provide a 
good opportunity to collect data that may support upland source control 
evaluations, particularly relative to past impacts to river sediment. 

o Chevron requested the DEQ perspective on the Overwater Migration 
pathway. Arcadis clarified that AOPC 14 is not a complete pathway as 
it only relates to Saltzman Creek, but AOPC 16 (near the Willbridge 
Bulk Facility) would be a DEQ high priority level pathway since the 
facilities operate overwater docks. The DEQ mentioned that there is 
not an ongoing industrial process over the water and therefore likely not 
a high priority. The only potential pathway to the river would be 
releases during petroleum transfer operations and this pathway 
evaluation could be addressed using a weight-of-evidence argument 
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that there is not a complete pathway due to BMP measures and spill 
containment plans. 

o DEQ does not expect a workplan to address the overwater pathway 
evaluation. Each WTG facility would be responsible to summarize their 
specific BMPs and spill plans for dock petroleum transfers to address 
this source control pathway. 

o DEQ mentioned that the MCLs are still an ARAR. 

Risk Assessment Update - ALL 
o WTG is still on schedule to provide a seeping outline to the DEQ by 

August 5, 2010. The seeping outline will be for updating both the 
Human Health and Ecological risk assessments. 

Paramount Well Update - DEQ 
o DEQ indicated that nothing more is needed. The statement by 

Paramount on how the water is used in the industrial process shows no 
loss of beneficial use. 

Storm Water Source Control Update 
o Chevron- on schedule, report this month. BMPs are the primary source 

control measure coupled with system upgrades near outfall 2. 
o ConocoPhillips - on schedule for report in October. All 4 quarters of data 

have been collected. Outstanding issue related to storm manhole near 
RR tracks apparently controlled by ODOT. DEQ can help with access if 
needed. DEQ requested that ConocoPhillips supply the storm water 
data as soon as it is ready and not wait until the final source control 
report. DEQ will submit to Stantec the table format for submittal of the 
data. 

o Kinder Morgan - on schedule, work plan addendum supplied to the DEQ 
on June 81

h. DEQ has not completed the review. 

Groundwater Source Control Update 
o Chevron - Meeting with DEQ on July 71

h to discuss the updates. 
o Kinder Morgan - on schedule to prepare workplan to address final 

weight-of-evidence evaluation. 

Chevron Terminal Projects Update 
o NW Doane A venue Storm Sewer- DEQ will provide approval of the 

work plan. 
o GWET System redesign - in process, working through final location and 

permitting process. 
o Ethanol Spill Evaluation - Meeting with DEQ on July 71

h to discuss. 
o Enhanced Bio Pilot Study- 151 round of injections completed with 

second round scheduled for 2nd week in July. 

ConocoPhillips Terminal Projects Update 
o Fire Building Construction - nothing new 
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o Asphalt Maintenance and Soil Sampling Plan - Plan in place. Additional 
soil sampling will be conducted during future planned asphalt 
maintenance/replacement activities. 

o Leaking Valve Near Shore Release- 5 to 10 gallons released, Stantec 
managed the removal and disposal of impacted material along with 
collecting confirmatory soil samples. Report pending. 

Kinder Morgan Terminal Projects Update 
o Saltzman Creek- DEQ supplied KM (via email) the general scope of 

work the DEQ is proposing to evaluate Saltzman Creek. KM will review 
relative to the portion of Saltzman Creek through KM property and 
prepare a sampling scope to evaluate potential impacts to the Creek 
from KM. 

o Tank 4 DDT Work Plan- workplan in preparation. DEQ requested that 
KM provide the DDT sampling history and results in the work plan. 

o Certain Teed Property Line Assessment- workplan in preparation. DEQ 
recommended KM review the DEQ files, sample suspect wells and 
complete hyrdrocarbon fingerprinting to evaluate if petroleum from KM 
is migrating to Certain Teed property. 

o Willamette Seep Assessment- workplan in preparation. One seep 
located near the KM Chevron property line contains PAHs above SLVs. 
Chevron is not planning any additional groundwater assessment in the 
area and there is no groundwater contamination related to the nearby 
former recovery trench. KM will prepare a work plan considering 
nearby well screen elevations and collecting additional on site soil and 
groundwater data to evaluate the source of the PAHs. 

Miscellaneous 
o Chevron is waiting for a biological opinion on proposed dredging from 

NOAA. 
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F1rs!Ouarter2010 

Second Ouarter2010 

Third Ouarter2010 

Fourth Ouarter2010 

F1rs!Ouarter2011 

Second Ouarter2011 

Third Ouarter2011 

Fourth Ouarter2011 

STORM WATER PATHWAY EVALUATION 

Storm Water Sampling 

Storm Water Source Control Report 

DEQ Rev1ew and Approval 

WTG GROUNDWATER MONITORING 

Groundwater Monitoring Events 

1010 Gaug1ng and sampling 

2010 Gaug1ng 

3010 Gaug1ng and sampling 

4010 Gaug1ng 

1011 Gaug1ng and sampling 

2011 Gaug1ng 

3011 Gaug1ng and sampling 

4011 Gaug1ng 

b. GroundwaterReporting(Delta) 

F1rst Sem1-Annual Report Prep 

F1rst Sem1-Annual Report Submittal 

Second Sem1-Annual Report Prep 

Second Sem1-Annual Report Submittal 

HUMAN HEALTH RISK ASSESSMENT UPDATE 

R1sk Assessment Work Plan 

R1sk Assessment Work Plan Submittal 

DEQ rev1ew and Approval 

Risk Assessment 

R1sk Assessment Submittal 

DEQ rev1ewand approval 

VAPOR INTRUSION SCREENING (as necessary) 

Vaporlnstrus1onScreen1ngWorkPian 

Vapor lnstrus1on Screening Work Plan Submittal 

DEQ rev1ewand approval 

Vaporlnstrus1on Screening 

Vaporlnstrus1on Screening Report 

Vapor lnstrus1on Screening Report Submittal 

DEQ rev1ewand approval 

ASPHALT MAINTENANCE AND SOIL SAMPLING 

Project VVTG 
Date Tue 6/15/10 

Task 

Split 

WILLBRIDGE TERMINAL GROUP SCHEDULE- ConocoPhillips (Revised 06-15-10) 

Thu 3/25/10 

Thu 6/17/10 

Thu 9/23/10 

Thu 12/16/10 

Thu 3/24/11 

Thu 6/23/11 

Thu 9/22/11 

Thu 12/15/11 

Wed3/31/10 

Wed3/31/10 

Mon 10/4/10 

Mon 10/4/10 

Mon3/15/10 

Tue 3/16/10 

Tue 3/16/10 

Wed6/16/10 

Tue 9/14/10 

Wed12/15/10 

Wed3/16/11 

Thu 6/16/11 

Thu 9/15/11 

Wed12/14/11 

Mon6/21/10 

Mon6/21/10 

Tue 7/20/10 

Mon 1/3/11 

Thu 2/3/11 

Thu4/15/10 

Wed5/26/10 

Thu 8/5/10 

Mon9/13/10 

Thu 1/20/11 

Thu 1/20/11 

Mon2/21/11 

Mon2/28/11 

Wed3/30/11 

Tue 3/29/11 

Tue 5/10/11 

Tue 8/16/11 

Thu 9/15/11 

Thu 9/15/11 

Tue4/6/10 

Thu 1/20/11 

Thu 1/20/11 

Mon2/21/11 

Tue 9/13/11 

Wed3/30/11 

Wed3/30/11 

Fn4/29/11 

Thu 7/28/11 

Thu 9/15/111 

Thu 9/15/11 

Tue 10/18/11l 

Fn9/16/11 
----"---"" 

Progress 

Milestone • 

-* 

* 

* 

* ....... 

* 

-* 
....... ___ ~ 

* ....... 

--Sep--

* * * 

.,_ ______ ,. 

Summary Q Q Extemal Tasks 

Project Summary ·--~~~~~~· Extemal Milestone + 
Page 1 

-* ....... __ _ 
Deadline 

4011 
--QQL1_NQ:LLDec --Jan --

I 
I 

* 
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From: 
Sent: 
To: 
CC: 
Subject: 
Attachments: 

Angie, 

Trewartha, Mark 
Thursday, February 10, 2011 04:57 PM 
Mozart, Angie (PTS Staffing Solutions) 
Peterson, Marc; Solomon, Rich; Hetrick, Eric G 
FW: Fax 
2011_02_08_12_06_20.pdf 

I received this fax from BNSF. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

<http://www.stantec.com> stantec.com 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 

From: Butler, Nicole 
Sent: Tuesday, February 08, 2011 12:07 PM 
To: Trewartha, Mark 
Subject: Fax 

Mark, 

Attached is a fax that was just received for you. 

Thank you, 
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Nicole Butler 
Administrative Assistant 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 
Fx : ( 50 3 ) 2 9 7- 54 2 9 
Nicole.Butler@Stantec.com 

<http://www.stantec.com> stantec.com 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 
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lte: 2/8/2011 Time: 11:55 AM To: @ 1503297-5429 
Page: 001-002 

BNSF Railway Company 

Insurance Compliance 
P.O. Box 12010 ~ BN 
Hemet, CA 92546-8010 

p 

FEBRUARY 08, 2011 ID Number: 1 0-41597-0 
V296-License-Environmental Access-427012005 

Stantec Consulting Corp. 
Marte Trawartha 
9400 Sw Bames Road, Suite 200 
Portland, OR 97225 

Project Location: City: Portland 
State: OR 

FINAL NOTICE 

SUBJECT: NEW CONTRACT -INSURANCE COVERAGE REQUEST 

We would like to take this opportunity to remind you that our contract states that you must be continuously insured while 
doing business with BNSF Railway Company. As of the date of this notice, we do not have record of your current 
insurance information in our files. 

It is not necessary to call us. A complete listing of our insurance requirements is shown on the second page of this 
document. Please discuss this matter with your insurance agent and have them immediately fax a new Certificate of 
Insurance showing all the required coverages and endorsements to the fax number shown below. If you have questions 
abOut this letter or the correct coverages required you may call us at (951) 766-2221. 

To avoid possible suspension of your activities with BNSF Railway Company, your new insurance coverage information 
must be faxed to us within 7 days of the date of this letter. 

Sincerely, 

Insurance Audit Department 

BN PNS- 01/04 

Please Issue certtflcatea for 'any and all contracts.• 
Fax your insurance Information ONLY to (951) 852-2882. 
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Lte: 2/8/2011 Time: 11:55 AM To: @ 1503297-5429 
Page: 002-002 

Contractor Minimum Insurance Requirements 427012005 

The Certificate must 
• Be an original document - Binders are not acceptable. 
• List all subsidiaries or DBA's covered by the certificate provided. 
• Provide at least 30 days notice of cancellation. 
• Show complete insurance carrier names as listed in the A.M. Best Property & Casualty Guide. 
• All Coverages must be placed with carriers rated not less than A-, VII by A. M. Best & Co. 
• Include a 3 year tail option on all 'Claims Made' coverages. 
• Be completed in its entirety and signed. 

Reaulred Cancellation Clause Modification 
The certificate must show 30 days notice of cancellation. The words' ENDEAVOR TO' and 'BUT FAILURE TO MAIL SUCH 
NOTICE SHALL IMPOSE NO OBLIGATION OR LIABILITY OF ANY KIND UPON THE COMPANY, ITS AGENTS OR 
REPRESENTATIVES' must be removed from the cancellation clause. 

Reaulred Additional Insured Wording 
BNSF Railway and Jones, Lang, Lasalle Global Sefvices must be correctly named as an Additional Insured for Auto and General 
Liability (per Endorsement 'CG 20 10' 07-<)4 for GL). 

Prtmarv Coveraaa 
Any coverage afforded BNSF Railway and Jones, Lang, Lasalle Global Services , the Certificate Holder. as an Additional Insured 
shall apply as primary and not excess to any insurance issued in the name of BNSF Railway and Jones, Lang, Lasalle Global 
Services. 

Waiver Of Subrogation: 
The policies must Include a specific Waiver of Subrogation rights against BNSF Railway Company. 

COMMERCIAL GENERAL LIABILITY (Occurrence Form)*: 
Coverage must be endorsed to cover incidents that occur within 50 feet of railroad property. Coverage must 
specifically reflect that the definition for insured contract has been amended to eliminate the restriction. 

$4,000,000 General Aggregate 
$2,000,000 Each Occurrence 

COMMERCIAL AUTOMOBILE LIABILITY COVERAGE: 
Must indicate coverage for Any Auto or Owned, Hired or Borrowed, and Non-owned Vehicles 

$1,000,000 Combined Single Umit 

RAILROAD PROTECnVE COVERAGE: 
$8,000,000 General Aggregate 
$2,000,000 Each Occurrence 

WORKERS" COMPENSATION AND EMPLOYERS LIABILITY COVERAGE: 
Statutory Workers" Compensation Insurance 

POLLUTION UABILITY COVERAGE: 
$10,000,000 Aggregate 
$5,000,000 Each Occurrence 
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From: 
Sent: 
To: 
Subject: 
Importance: 
Attachments: 

The Agreement. 

Bonnie Morrow 

Morrow, Bonnie (PTS Staffing Solutions) 
Wednesday, January 19, 2011 11 :24 PM 
Mozart, Angie (PTS Staffing Solutions) 
FW: NEW BNSF PROJECT 
High 
Environmental Access Permit 1 0-41597 .pdf 

Bonnie Morrow, Contracts Associate 

Principal Technical Services-Approved Service Provider for 

ConocoPhillips Co., Corporate Real Estate- Property Tax, 

Real Estate, Right of Way & Claims 

1232 Park Street, Suite 300 

Paso Robles, CA 93446 

Phone: (805) 226-2647 

Email: bonnie.morrow@contractor.conocophillips.com 

The information contained in this message may be CONFIDENTIAL and is intended for the addressee 
only. Any unauthorized use, dissemination of the information or copying of this message is 
prohibited. If you are not the addressee, please notify the sender immediately by return e-mail and 
delete this message. Thank you. 

From: Hagemann, Colleen S. 
Sent: Wednesday, January 19, 2011 12:52 PM 
To: Morrow, Bonnie (PTS Staffing Solutions) 
Subject: FW: NEW BNSF PROJECT 
Importance: High 

Hi Bonnie, 

Here is the permit we are processing for Mark Trewartha and Rich Solomon. I don't think I received 
a PRF for this, but will check and assign to you, if so. 

Best Regards, 

Colleen 

Colleen Hagemann 
ConocoPhillips Company 
Western Region - PTRRC 
Phone: 805.226.2649 
Cell #: 805.405.3706 
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From: Trewartha, Mark [mailto:Mark.Trewartha@stantec.com] 
Sent: Tuesday, December 14, 2010 10:26 AM 
To: Hagemann, Colleen S. 
Subject: RE: test 

Can you hear me now ..... 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

<http://www.stantec.com> stantec.com 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

* Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

*Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 

From: Hagemann, Colleen S. [mailto:Colleen.S.Hagemann@conocophillips.com] 
Sent: Tuesday, December 14, 2010 10:24 AM 
To: Trewartha, Mark 
Subject: test 

Thank you, 

Colleen 

Colleen Hagemann, Contracts Associate 
ConocoPhillips Co., Corporate Real Estate, 
Property Tax, Real Estate, Right of Way & Claims 
1232 Park Street, Suite 300 
Paso Robles, CA 93422 
Phone: 805.226.2649 
Cell 805.405.3706 
Fax 805.239.4410 

The information contained in this message may be CONFIDENTIAL and is 
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intended for the addressee only. Any unauthorized use, dissemination of the 
information or copying of this message is prohibited. If you are not the 
addressee, please notify the sender immediately by return e-mail and delete 
this message. 
Thank you. 
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JoNES LANG 
LASALLE. 

Jones Lang LaSalle Americas, Inc. 
3017 Lou Menk Drive, Suite 100 
Fort Worth, Texas 76131-2800 
tel +1 817-230-2600, fax +1 817 306-8265 

*** NOTE: THIS AGREEMENT IS PENDING BNSF OPERATING APPROVALAND CANNOT BE 
FINALIZED UNTIL WE RECEIVE THEIR APPROVAL. *** 

December?, 2010 

Mark Trewartha 
Sr. Hydrogeologist 
Stantec Consulting Corp. 
9400 S.W. Barnes Rd., Suite 200 
Portland, OR 97225 

Dear Mr. Trewartha: 

10-41597 

Enclosed please find duplicate counterparts of the requested contract for execution by an official 
authorized to execute contract agreements on behalf of Stahtec Consulting Corp. Please execute and 
return both copies with original signatures for completion on part of BNSF Railway Company 
("BNSF") to this office. 

You should have been or will be contacted by IDS, the BNSF's Insurance Tracking Company. If 
you have not, and you have any questions regarding any of the insurance requirements, please 
contact Aimee Austin, via fax, at 951-652-2882. If you have not done so, please fax the following 
insurance documents to Ms. Austin: 

1. A Certificate of Insurance as required in the agreement. 

2. A separate policy for Railroad Protective Liability Insurance as required in the agreement 
(ORIGINAL POLICY MUST BE PROVIDED). BNSF Railway Company will be the only insured 
party; OR; 

In lieu of providing a separate policy for Railroad Protective Liability Insurance, you may 
participate in the BNSF's Railroad Protective Policy by checking the appropriate box in the 
contract and including an additional $500.00 with your check. 

Acceptance and deposit of any check by BNSF does not constitute an agreement between BNSF and 
Licensee for the requested license. BNSF shall not be obligated to hold the check in a separate fund, but 
may commingle the funds with other funds of BNSF, and in no event shall BNSF be responsible for 
interest on said funds. 

The enclosed permit is not a binding agreement and shall become binding only when, and -if, it is 
executed by you and fully approved and executed by BNSF Railway Company. Upon completion on 
behalf of BNSF, one fully executed counterpart will be returned for your records. 

Please be informed that if contracts, fees, and insurance are not returned within sixty (60) days, a 
$600.00 processing fee will be assessed. 

Sincerely, 

~M~ 
Heather Calhoun 
Sr. Contract Specialist 

Enclosures 
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LICENSE FOR ENVIRONMENTAL ACCESS 

THIS LICENSE ("License"), made as of the day of , 2010 
("Effective Date") by and between BNSF RAILWAY COMPANY, a Delaware corporation 
("Licensor") and STANTEC CONSULTING CORP., a Delaware corporation ("Licensee"). 

NOW THEREFORE, in consideration of the mutual covenants contained herein, the 
parties agree to the following: 

GENERAL 

1. Licensor hereby grants Licensee a non-exclusive license, subject to all rights, interests, 
and estates of third parties, including, without limitation, any leases, licenses, 
easements, liens or other encumbrances, and upon the terms and conditions set forth 
below, to use the area of Licensor's property shown on the attached Drawing No. 1-
50309, dated October 20, 2010 and revised December 3, 2010, attached hereto, 
marked Exhibit "A", and made a part hereof, situated at or near Portland, County of 
Multnomah, State of Oregon, Line Segment 0047, Mile Post 3.86 ("Premises") for the 
purposes specified in Section 3 below. 

2. Licensee shall not disturb any improvements of Licensor or Licensor's existing lessees, 
licensees, easement beneficiaries or lien holders, if any, or interfere with the use of such 
improvements. 

3. Licensee shall use Premises exclusively as a site for performing environmental and 
engineering explorations to include one of, or a combination of, the following categories 
of work: 

(a) Drilling of soil test borings; 
(b) Installation of groundwater monitoring wells; 
(c) Performing groundwater inflow tests on wells; 
(d) Obtaining groundwater samples from wells; 
(e) Maintenance and/or checking groundwater level in wells approximately one time 

per month; 
(f) Performance of any necessary remediation as determined by Licensor in its sole 

discretion or by applicable state and/ or federal regulations at Licensee's sole 
cost and expense. In the event applicable state and/or federal regulations 
require that the Premises be remediated, Licensee will obtain a No Further 
Action Letter, Release, or other such equivalent closure document from the state 
or federal agency having jurisdiction over the remediation of the Premises. Such 
No Further Action Letter, Release, or other such equivalent closure document 
shall not be contingent upon or specify the performance of any further work or 
conditions with respect to the Premises. Licensee warrants that it will conduct 
quarterly storm water sampling and monitor a manhole to test for petroleum 
related constituents. Licensee shall not use the Premises for any other purpose 
whatsoever. Licensee shall not use or store hazardous substances, as defined 
by the Comprehensive Environmental Response, Compensation, and Liability 
Act, as amended ("CERCLA") or petroleum or oil as defined by applicable 
Environmental Laws on the Premises. 
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4. In case of the eviction of Licensee by anyone owning or claiming title to or any interest 
in the Premises, Licensor shall not be liable to refund Licensee any compensation paid 
hereunder or for any damage Licensee sustains in connection therewith. 

5. Any contractors or subcontractors performing work on the Premises, or entering the 
Premises on behalf of Licensee, shall be deemed agents of Licensee for purposes of 
this License. 

TERM 

6. This License shall commence on the Effective Date and shall continue for a period of 
two (2) years, subject to prior termination as hereinafter described. 

COMPENSATION 

7. (a) The fee for this License has been waived. 

(b) Licensee agrees to reimburse Licensor (within thirty (30) days after receipt of 
bills therefor) for all costs and expenses incurred by Licensor in connection with 
Licensee's use of the Premises, including but not limited to the furnishing of 
Licensor's Flagman and any vehicle rental costs incurred. The cost of flagger 
services provided by the Railway, when deemed necessary by the Railway's 
representative, will be borne by the Licensee. The estimated cost for one (1) 
flagger is $800.00 for an eight (8) hour basic day with time and one-half or 
double time for overtime, rest days and holidays. The estimated cost for each 
flagger includes vacation allowance, paid holidays, Railway and unemployment 
insurance, public liability and property damage insurance, health and welfare 
benefits, transportation, meals, lodging and supervision. Negotiations for 
Railway labor or collective bargaining agreements and rate changes authorized 
by appropriate Federal authorities may increase actual or estimated flagging 
rates. The flagging rate in effect at the time of performance by the Contractor 
hereunder will be used to calculate the actual costs of flagging pursuant to this 
paragraph. 

(c) All invoices are due thirty (30) days after the date of invoice. In the event that 
Licensee shall fail to pay any monies due to Licensor within thirty (30) days after 
the invoice date, then Licensee shall pay interest on such unpaid sum from thirty 
(30) days after its invoice date to the date of payment by Licensee at an annual 
rate equal to (i) the greater of (a) for the period January 1 through June 30, the 
prime rate last published in The Wall Street Journal in the preceding December 
plus two and one-half percent (2 1/2%), and for the period July 1 through 
December 31, the prime rate last published in The Wall Street Journal in the 
preceding June plus two and one-half percent (2 1/2%), or (b) twelve percent 
(12%), or (ii) the maximum rate permitted by law, whichever is less. 

Form 427; Rev. 04/26/05 
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COMPLIANCE WITH LAWS 

8. (a) Licensee shall observe and comply with any and all laws, statutes, regulations, 
ordinances, orders, covenants, restrictions, or decisions of any court of 
competent jurisdiction ("Legal Requirements") relating to the use of the 
Premises. 

(b) Prior to entering the Premises, Licensee shall and shall cause its contractor to 
comply with all Licensor's applicable safety rules and regulations. Prior to 
commencing any work on the Premises, Licensee shall complete and shall 
require its contractor to complete the safety-training program at the following 
Internet Website "http://contractororientation.com". This training must be 
completed no more than one year in advance of Licensee's entry on the 
Premises. 

DEFINITION OF COST AND EXPENSE 

9. For the purpose of this License, "cost' or "costs" "expense" or "expenses" includes, but 
is not limited to, actual labor and material costs including all assignable additives, and 
material and supply costs at current value where used. 

RIGHT OF LICENSOR TO USE 

10. Licensor excepts and reserves the right, to be exercised by Licensor and any other 
parties who may obtain written permission or authority from Licensor: 

(a) to maintain, renew, use, operate, change, modify and relocate any existing pipe, 
power, communication lines and appurtenances and other facilities or structures 
of like character upon, over, under or across the Premises; 

(b) to construct, maintain, renew, use, operate, change, modify and relocate any 
tracks or additional facilities or structures upon, over, under or across the 
Premises; or 

(c) to use the Premises in any manner as the Licensor in its sole discretion deems 
appropriate, provided Licensor uses all commercially reasonable efforts to avoid 
material interference with the use of the Premises by Licensee for the purpose 
specified in Section 3 above. 

LICENSEE'S OPERATIONS 

11. (a) Licensee shall notify Licensor's Roadmaster at 1515 W. 391
h St., Vancouver, 

Washington 98660, telephone (360) 418-6324 or cell (360) 772-3353, and 
Licensor's Remediation Manager at 2454 Occidental Ave., 1A, Seattle, 
Washington 98134, telephone (206) 625-6376, at least ten (1 0) business days 
prior to entering the Premises. After completion of use of the Premises for the 
purpose specified in Section 3, Licensee shall notify Licensor in writing that such 
use has been completed. 
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(b) In performing the work described in Section 3, Licensee shall use only public 
roadways to cross from one side of Licensor's tracks to the other. 

(c) Prior to the commencement of any work, Licensee shall submit a workplan to 
Licensor's Remediation Manager at 2454 Occidental Ave., 1A, Seattle, 
Washington 98134, telephone (206) 625-6376, for Licensor's review. No work, 
as set forth in Section 3, may be conducted by Licensee without Licensor's 
written consent of said workplan for the purpose specified in Section 3. Such 
review and consent by Licensor shall not constitute the sufficiency or 
effectiveness of any workplan. 

(d) No monitoring wells may be installed on the property prior to written approval of 
Licensee's workplan for the installation of such monitoring wells. Upon obtaining 
such consent, Licensee shall provide Licensor the location of said well(s) relative 
to Licensor's nearest trackage, identifying Licensor's nearest Mile Post sign 
number. 

12. Under no conditions shall Licensee be permitted to conduct any tests, investigations or 
any other activity using mechanized equipment and/or machinery, or place or store any 
mechanized equipment, tools or other materials, within twenty-five (25) feet of the 
centerline of any railroad track on the Premises unless Licensee has obtained prior 
written approval from Licensor. Licensee shall, at its sole cost and expense, perform all 
activities on and about the Premises in such a manner as not at any time to be a source 
of danger to or interference with the existence or use of present or future tracks, 
roadbed or property of Licensor, or the safe operation and activities of Licensor. If 
ordered to cease using the Premises at any time by Licensor's personnel due to any 
hazardous condition, Licensee shall immediately do so. Notwithstanding the foregoing 
right of Licensor, the parties agree that Licensor has no duty or obligation to monitor 
Licensee's use of the Premises to determine the safe nature thereof, it being solely 
Licensee's responsibility to ensure that Licensee's use of the Premises is safe. Neither 
the exercise nor the failure by Licensor to exercise any rights granted in this Section will 
alter the liability allocation provided by this License. 

13. (a) Licensee shall explore the proposed location for such work with hand tools to a 
depth of at least three (3) feet below the surface of the ground to 
determine whether pipelines or other structures exist below the surface, 
provided, however, that in lieu of the foregoing, the Licensee shall have the right 
to use suitable detection equipment or other generally accepted industry practice 
(~, consulting with the Underground Services Association) to determine the 
existence or location of pipelines and other subsurface structures prior to drilling 
or excavating with mechanized equipment. Upon Licensee's written request, 
which shall be made thirty (30) business days in advance of Licensee's 
requested entry on the Premises, Licensor will provide Licensee any information 
that Licensor's Engineering Department has in its possession concerning the 
existence and approximate location of Licensor's underground utilities and 
pipelines on the Premises. Prior to conducting any such boring work, the 
Licensee will review all such material. Licensor does not warrant the accuracy or 
completeness of information relating to subsurface conditions and Licensee's 
operations will be subject at all times to the liability provisions herein. 
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(b) For all bores greater than 26-inch diameter and at a depth less than 10.0 feet 
below bottom of rail, a soil investigation will need to be performed by the 
Licensee and reviewed by Licensor prior to construction. This study is to 
determine if granular material is present, and to prevent subsidence during the 
installation process. If the investigation determines in Licensor's reasonable 
opinion that granular material is present, Licensor may select a new location for 
Licensee's use, or may require Licensee to furnish for Licensor's review and 
approval, in its sole discretion a remedial plan to deal with the granular material. 
Once Licensor has approved any such remedial plan in writing, Licensee shall, at 
its sole cost and expense, carry out the approved plan in accordance with all 
terms thereof and hereof. 

14. Any open hole, boring or well constructed upon Premises by Licensee shall be safely 
covered and secured at all times when Licensee is not working in the actual vicinity 
thereof. Following completion of that portion of the work, all holes or borings 
constructed on the Premises by Licensee shall be: 

(a) filled in to surrounding ground level with compacted bentonite grout; or 

(b) otherwise secured or retired in accordance with any applicable Legal 
Requirement. No excavated materials may remain on the Premises for more 
than ten (1 0) days, but must be properly disposed of by Licensee in accordance 
with applicable Legal Requirements. 

15. Upon completion of Licensee's work on the Premises or upon termination of this 
License, whichever shall occur first, Licensee shall, at its sole cost and expense: 

(a) remove all of its equipment from the Premises; 

(b) report and restore any damage to the Premises arising from, growing out of, or 
connected with Licensee's use of the Premises; 

(c) remedy any unsafe conditions on the Premises created or aggravated by 
Licensee; and 

(d) perform any other work to restore the Premises to a useable condition as 
deemed necessary in Licensor's sole discretion. 

16. Licensee's on-site supervision shall retain/maintain a fully-executed copy of this License 
at all times while on the Premises. 

LIABILITY 

17. (a) TO THE FULLEST EXTENT PERMITTED BY LAW, LICENSEE SHALL 
RELEASE, INDEMNIFY, DEFEND AND HOLD HARMLESS LICENSOR AND 
LICENSOR'S AFFILIATED COMPANIES, PARTNERS, SUCCESSORS, 
ASSIGNS, LEGAL REPRESENTATIVES, OFFICERS, DIRECTORS, 
SHAREHOLDERS, EMPLOYEES AND AGENTS (COLLECTIVELY, 
"INDEMNITEES") FOR, FROM AND AGAINST ANY AND ALL CLAIMS, 
LIABILITIES, FINES, PENAL TIES, COSTS, DAMAGES, LOSSES, LIENS, 
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CAUSES OF ACTION, SUITS, DEMANDS, JUDGMENTS AND EXPENSES 
(INCLUDING, WITHOUT LIMITATION, COURT COSTS, ATTORNEYS' FEES 
AND COSTS OF INVESTIGATION, REMOVAL AND REMEDIATION AND 
GOVERNMENTAL OVERSIGHT COSTS) ENVIRONMENTAL OR OTHERWISE 
(COLLECTIVELY "LIABILITIES") OF ANY NATURE, KIND OR DESCRIPTION 
OF ANY PERSON OR ENTITY DIRECTLY OR INDIRECTLY ARISING OUT OF, 
RESULTING FROM OR RELATED TO (IN WHOLE OR IN PART): 

(i) THIS LICENSE, INCLUDING, WITHOUT LIMITATION, ITS 
ENVIRONMENTAL PROVISIONS, 

(ii) ANY RIGHTS OR INTERESTS GRANTED PURSUANT TO THIS 
LICENSE, 

(iii) LICENSEE'S OCCUPATION AND USE OF THE PREMISES, 

(iv) THE ENVIRONMENTAL CONDITION AND STATUS OF THE 
PREMISES CAUSED BY OR CONTRIBUTED BY LICENSEE, OR 

(v) ANY ACT OR OMISSION OF LICENSEE OR LICENSEE'S 
OFFICERS, AGENTS, INVITEES, EMPLOYEES, OR CONTRACTORS, 
OR ANYONE DIRECTLY OR INDIRECTLY EMPLOYED BY ANY OF 
THEM, OR ANYONE THEY CONTROL OR EXERCISE CONTROL 
OVER, 

EVEN IF SUCH LIABILITIES ARISE FROM OR ARE ATTRIBUTED TO, IN 
WHOLE OR IN PART, ANY NEGLIGENCE OF ANY INDEMNITEE. THE ONLY 
LIABILITIES WITH RESPECT TO WHICH LICENSEE'S OBLIGATION TO 
INDEMNIFY THE INDEMNITEES DOES NOT APPLY ARE LIABILITIES TO 
THE EXTENT PROXIMATELY CAUSED BY THE GROSS NEGLIGENCE OR 
WILLFUL MISCONDUCT OF AN INDEMNITEE. 

(b) FURTHER, TO THE FULLEST EXTENT PERMITTED BY LAW, 
NOTWITHSTANDING THE LIMITATION IN SECTION 17(a), LICENSEE SHALL 
NOW AND FOREVER WAIVE ANY AND ALL CLAIMS, REGARDLESS 
WHETHER BASED ON THE STRICT LIABILITY, NEGLIGENCE OR 
OTHERWISE, THAT RAILROAD IS AN "OWNER", "OPERATOR", 
"ARRANGER", OR "TRANSPORTER" WITH RESPECT TO THE PREMISES 
FOR THE PURPOSES OF CERCLA OR OTHER ENVIRONMENTAL LAWS. 
LICENSEE WILL INDEMNIFY, DEFEND AND HOLD THE INDEMNITEES 
HARMLESS FROM ANY AND ALL SUCH CLAIMS REGARDLESS OF THE 
NEGLIGENCE OF THE INDEMNITEES. LICENSEE FURTHER AGREES THAT 
THE USE OF THE PREMISES AS CONTEMPLATED BY THIS LICENSE 
SHALL NOT IN ANY WAY SUBJECT LICENSOR TO CLAIMS THAT 
LICENSOR IS OTHER THAN A COMMON CARRIER FOR PURPOSES OF 
ENVIRONMENTAL LAWS AND EXPRESSLY AGREES TO INDEMNIFY, 
DEFEND, AND HOLD THE INDEMNITEES HARMLESS FOR ANY AND ALL 
SUCH CLAIMS. IN NO EVENT SHALL LICENSOR BE RESPONSIBLE FOR 
THE ENVIRONMENTAL CONDITION OF THE PREMISES. 
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(c) TO THE FULLEST EXTENT PERMITTED BY LAW, LICENSEE FURTHER 
AGREES, REGARDLESS OF ANY NEGLIGENCE OR ALLEGED 
NEGLIGENCE OF ANY INDEMNITEE, TO INDEMNIFY, AND HOLD 
HARMLESS THE INDEMNITEES AGAINST AND ASSUME THE DEFENSE OF 
ANY LIABILITIES ASSERTED AGAINST OR SUFFERED BY ANY 
INDEMNITEE UNDER OR RELATED TO THE FEDERAL EMPLOYERS' 
LIABILITY ACT {"FELA") WHENEVER EMPLOYEES OF LICENSEE OR ANY 
OF ITS AGENTS, INVITEES, OR CONTRACTORS CLAIM OR ALLEGE THAT 
THEY ARE EMPLOYEES OF ANY INDEMNITEE OR OTHERWISE. THIS 
INDEMNITY SHALL ALSO EXTEND, ON THE SAME BASIS, TO FELA 
CLAIMS BASED ON ACTUAL OR ALLEGED VIOLATIONS OF ANY 
FEDERAL, STATE OR LOCAL LAWS OR REGULATIONS, INCLUDING BUT 
NOT LIMITED TO THE SAFETY APPLIANCE ACT, THE BOILER INSPECTION 
ACT, THE OCCUPATIONAL HEALTH AND SAFETY ACT, THE RESOURCE 
CONSERVATION AND RECOVERY ACT, AND ANY SIMILAR STATE OR 
FEDERAL STATUTE. 

(d) Upon written notice from Licensor, Licensee agrees to assume the defense of 
any lawsuit or other proceeding brought against any Indemnitee by any entity, 
relating to any matter covered by this License for which Licensee has an 
obligation to assume liability for and/or save and hold harmless any Indemnitee. 
Licensee shall pay all costs incident to such defense, including, but not limited to, 
attorneys' fees, investigators' fees, litigation and appeal expenses, settlement 
payments, and amounts paid in satisfaction of judgments. 

PERSONAL PROPERTY WAIVER 

18. ALL PERSONAL PROPERTY, INCLUDING, BUT NOT LIMITED TO, FIXTURES, 
EQUIPMENT, OR RELATED MATERIALS UPON THE PREMISES WILL BE AT THE 
RISK OF LICENSEE ONLY, AND NO INDEMNITEE WILL BE LIABLE FOR ANY 
DAMAGE THERETO OR THEFT THEREOF, WHETHER OR NOT DUE IN WHOLE OR 
IN PART TO THE NEGLIGENCE OF ANY INDEMNITEE. 

INSURANCE 

19. Licensee shall, at its sole cost and expense, procure and maintain during the life of this 
Agreement the following insurance coverage: 

A. Commercial General Liability Insurance. This insurance shall contain broad form 
contractual liability with a combined single limit of a minimum of $2,000,000 each 
occurrence and an aggregate limit of at least $ 4,000,000. Coverage must be 
purchased on a post 1998 ISO occurrence or equivalent and include coverage 
for, but not limited to, the following: 
+ Bodily Injury and Property Damage 
+ Personal Injury and Advertising Injury 
+ Fire legal liability 
+ Products and completed operations 
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This policy shall also contain the following endorsements, which shall be indicated 
on the certificate of insurance: 

The employee and workers compensation related exclusions in the above 
policy shall not apply with respect to claims related to railroad employees. 

+ The definition of insured contract shall be amended to remove any exclusion 
or other limitation for any work being done within 50 feet of railroad property. 

+ Any exclusions related to the explosion, collapse and underground hazards 
shall be removed. 

No other endorsements limiting coverage may be included on the policy. 

B. Business Automobile Insurance. This insurance shall contain a combined single 
limit of at least $1 ,000,000 per occurrence, and include coverage for, but not 
limited to the following: 
+ Bodily injury and property damage 
+ Any and all vehicles owned, used or hired 

C. Workers Compensation and Employers Liability Insurance. This insurance shall 
include coverage for, but not limited to: 
+ Licensee's statutory liability under the worker's compensation laws of the 

state(s) in which the work is to be performed. If optional under State law, the 
insurance must cover all employees anyway. 

+ Employers' Liability (Part B) with limits of at least $500,000 each accident, 
$500,000 by disease policy limit, $500,000 by disease each employee. 

D. Railroad Protective Liability Insurance. This insurance shall name only the 
Licensor as the Insured with coverage of at least $2,000,000 per occurrence and 
$6,000,000 in the aggregate. The coverage obtained under this policy shall only 
be effective during the initial environmental testing and/or exploration. If further 
exploration and testing is needed at a later date, an additional Railroad 
Protective Liability Insurance Policy shall be required. The policy shall be issued 
on a standard ISO form CG 00 35 10 93 and include the following: 
+ Endorsed to include the Pollution Exclusion Amendment (ISO form CG 28 31 

10 93) 
+ Endorsed to include the Limited Seepage and Pollution Endorsement. 
+ Endorsed to include Evacuation Expense Coverage Endorsement. 
+ No other endorsements restricting coverage may be added. 
+ The original policy must be provided to the Licensor prior to performing any 

work or services under this Agreement 

In lieu of providing a Railroad Protective Liability Policy, Licensee may participate in 
Licensor's Blanket Railroad Protective Liability Insurance Policy available to Licensee or 
its contractor. The limits of coverage are the same as above. The cost is $500.00. 

o I elect to participate in Licensor's Blanket Policy; 

o I elect not to participate in Licensor's Blanket Policy. 
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Other Requirements: 

Where allowable by law all policies (applying to coverage listed above) shall contain no 
exclusion for punitive damages and certificates of insurance shall reflect that no 
exclusion exists. 

Licensee agrees to waive its right of recovery against Licensor for all claims and suits 
against Licensor. In addition, its insurers, through policy endorsement, waive their right 
of subrogation against Licensor for all claims and suits. The certificate of insurance 
must reflect waiver of subrogation endorsement. Licensee further waives its right of 
recovery, and its insurers also waive their right of subrogation against Licensor for loss 
of its owned or leased property or property under its care, custody, or control. 

Licensee's insurance policies through policy endorsement must include wording which 
states that the policy shall be primary and non-contributing with respect to any insurance 
carried by Licensor. The certificate of insurance must reflect that the above wording is 
included in evidenced policies. 

All policy(ies) required above (excluding Workers Compensation and if applicable, 
Railroad Protective) shall include a severability of interest endorsement and shall name 
Licensor and Staubach Global Services - RR, Inc. as an additional insured with respect 
to work performed under this agreement. Severability of interest and naming Licensor 
and Staubach Global Services- RR, Inc. as additional insureds shall be indicated on the 
certificate of insurance. 

Licensee is not allowed to self-insure without the prior written consent of Licensor. If 
granted by Licensor, any deductible, self-insured retention or other financial 
responsibility for claims shall be covered directly by Licensee in lieu of insurance. Any 
and all Licensor liabilities that would otherwise, in accordance with the provisions of this 
Agreement, be covered by Licensee's insurance will be covered as if Licensee elected 
not to include a deductible, self-insured retention, or other financial responsibility for 
claims. 

Prior to commencing the Work, Licensee shall furnish to Licensor an acceptable 
certificate(s) of insurance including an original signature of the authorized representative 
evidencing the required coverage, endorsements, and amendments. The policy(ies) 
shall contain a provision that obligates the insurance company(ies) issuing such 
policy(ies) to notify Licensor in writing at least 30 days prior to any cancellation, non­
renewal, substitution or material alteration. This cancellation provision shall be indicated 
on the certificate of insurance. In the event of a claim or lawsuit involving Railroad 
arising out of this agreement, Licensee will make available any required policy covering 
such claim or lawsuit. 

Any insurance policy shall be written by a reputable insurance company acceptable to 
Licensor or with a current Best's Guide Rating of A- and Class VII or better, and 
authorized to do business in the state(s) in which the service is to be provided. 
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Licensee represents that this License has been thoroughly reviewed by Licensee's 
insurance agent(s)/broker(s), who have been instructed by Licensee to procure the 
insurance coverage required by this Agreement. Allocated Loss Expense shall be in 
addition to all policy limits for coverages referenced above. 

Not more frequently than once every five years, Licensor may reasonably modify the 
required insurance coverage to reflect then-current risk management practices in the 
railroad industry and underwriting practices in the insurance industry. 

If any portion of the operation is to be subcontracted by Licensee, Licensee shall require 
that the subcontractor shall provide and maintain insurance coverages as set forth 
herein, naming Licensor as an additional insured, and shall require that the 
subcontractor shall release, defend and indemnify Licensor to the same extent and 
under the same terms and conditions as Licensee is required to release, defend and 
indemnify Licensor herein. 

Failure to provide evidence as required by this section shall entitle, but not require, 
Licensor to terminate this License immediately. Acceptance of a certificate that does not 
comply with this section shall not operate as a waiver of Licensee's obligations 
hereunder. 

The fact that insurance (including, without limitation, self-insurance) is obtained by 
Licensee shall not be deemed to release or diminish the liability of Licensee including, 
without limitation, liability under the indemnity provisions of this License. Damages 
recoverable by Licensor shall not be limited by the amount of the required insurance 
coverage. 

For purposes of this section, Licensor shall mean "Burlington Northern Santa Fe 
Corporation", "BNSF Railway Company" and the subsidiaries, successors, assigns and 
affiliates of each. 

ENVIRONMENTAL 

20. (a) Licensee shall strictly comply with all federal, state and local environmental laws 
and regulations in its use of the Premises, including, but not limited to, the 
Resource Conservation and Recovery Act, as amended (RCRA), the Clean 
Water Act, the Oil Pollution Act, the Hazardous Materials Transportation Act, 
CERCLA (collectively referred to as the "Environmental Laws"). Licensee shall 
not maintain a treatment, storage, transfer or disposal facility, or underground 
storage tank, as defined by Environmental Laws on the Premises. Licensee 
shall not release or suffer the release of oil or hazardous substances, as defined 
by Environmental Laws on or about the Premises. 

(b) Licensee shall give Licensor immediate notice to Licensor's Resource 
Operations Center at (800) 832-5452 of any release of hazardous substances on 
or from the Premises, violation of Environmental Laws, or inspection or inquiry by 
governmental authorities charged with enforcing Environmental Laws with 
respect to Licensee's use of the Premises. Licensee shall use the best efforts 
to promptly respond to any release on or from the Premises. 
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Licensee also shall give Licensor immediate notice of all measures undertaken 
on behalf of Licensee to investigate, remediate, respond to or otherwise cure 
such release or violation. 

(c) Licensee recognizes and assumes all responsibility for all present and future 
environmental obligations imposed under applicable Environmental Laws, 
regulations or other such requirements relating to contamination of the Premises 
or groundwater thereunder arising from, caused by, contributed to, or in any way 
growing out of Licensee's operations. Licensee further agrees to undertake at 
its sole cost and expense any cleanup of any contamination of the Premises and 
groundwater thereunder arising from, caused by, contributed to, or in any way 
growing out of Licensee's operations as required by applicable laws and 
regulations. 

(d) Licensee agrees to waive any and all statutes of limitations applicable to any 
controversy or dispute arising out of Section 20(c), and Licensee further agrees 
that it will not raise or plead a statute of limitations defense against Licensor in 
any action arising out of Licensees' failure to comply with the preceding 
subsection. 

(e) In the event that Licensor has notice from Licensee or otherwise of a release or 
violation of Environmental Laws on the Premises which occurred or may occur 
during the term of this License, Licensor may require Licensee, at Licensee's 
sole risk and expense, to take timely measures to investigate, remediate, 
respond to or otherwise cure such release or violation affecting the Premises or 
Licensor's right-of-way. 

(f) Licensee shall promptly report to Licensor in writing any conditions or activities 
upon the Premises known to Licensee which create a risk of harm to persons, 
property or the environment and shall take whatever action is necessary to 
prevent injury to persons or property arising out of such conditions or activities; 
provided, however, that Licensee's reporting to Licensor shall not relieve 
Licensee of any obligation whatsoever imposed on it by this License. Licensee 
shall promptly respond to Licensor's request for information regarding said 
conditions or activities. 

(g) Licensee will promptly transmit to Licensor copies of all reports, data boring logs, 
well completion and other information obtained from all operations on the 
Premises to Licensor's Remediation Manager. Licensor shall have the option to 
obtain split samples and otherwise have reasonable access to the groundwater 
monitoring well(s) subject to this License for the purpose of obtaining samples or 
other information from the monitoring well(s). Licensee shall also advise 
Licensor of any applicable health and safety plans or other similar programs in 
effect with respect to the operations on the Premises. 

(h) Unless otherwise required by applicable law, Licensee shall keep confidential 
and shall not disclose any reports, data boring logs, well completion and any 
other information obtained in connection with this License to third parties without 
the prior written consent of Licensor. 
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ALTERATIONS 

21. Licensee may not make any alterations of the Premises or permanently affix anything to 
the Premises or any buildings or other structures adjacent to the Premises without 
Licensor's prior written consent. 

NO WARRANTIES 

22. LICENSOR'S DUTIES AND WARRANTIES ARE LIMITED TO THOSE EXPRESSLY 
STATED IN THIS LICENSE AND SHALL NOT INCLUDE ANY IMPLIED DUTIES OR 
IMPLIED WARRANTIES, NOW OR IN THE FUTURE. NO REPRESENTATIONS OR 
WARRANTIES HAVE BEEN MADE BY LICENSOR OTHER THAN THOSE 
CONTAINED IN THIS LICENSE. LICENSEE HEREBY WAIVES ANY AND ALL 
WARRANTIES WITH RESPECT TO THE PREMISES, EXPRESS OR IMPLIED, OR 
WHICH MAY EXIST BY OPERATION OF LAW OR IN EQUITY, INCLUDING, 
WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY, HABITABILITY 
OR FITNESS FOR A PARTICULAR PURPOSE. 

QUIET ENJOYMENT 

23. LICENSOR DOES NOT WARRANT ITS TITLE TO THE PROPERTY NOR 
UNDERTAKE TO DEFEND LICENSEE IN THE PEACEABLE POSSESSION OR USE 
THEREOF. NO COVENANT OF QUIET ENJOYMENT IS MADE. 

DEFAULT 

24. If default shall be made in any of the covenants or agreements of Licensee contained in 
this document, or in case of any assignment or transfer of this License by operation of 
law, Licensor may, at its option, terminate this License by serving five (5) days' notice in 
writing upon Licensee. Any waiver by Licensor of any default or defaults shall not 
constitute a waiver of the right to terminate this License for any subsequent default or 
defaults, nor shall any such waiver in any way affect Licensor's ability to enforce any 
Section of this License. The remedy set forth in this Section 24 shall be in addition to, 
and not in limitation of, any other remedies that Licensor may have at law or in equity. 

TERMINATION 

25. (a) This License may be terminated by Licensor, at any time, by serving ten (10) 
days' written notice of termination upon Licensee. This License may be 
terminated by Licensee upon execution of Licensor's Mutual Termination Letter 
Agreement then in effect. Upon expiration of the time specified in such notice, 
this License and all rights of Licensee shall absolutely cease. 

(b) Upon termination, should Licensee have installed its monitoring well(s) on the 
Premises, once Licensee's well(s) are retired, Licensee shall provide Licensor a 
copy of the closure documents, submitted directly to Licensor's Environmental 
Remediation Manager at 2454 Occidental Ave., 1A, Seattle, Washington 98134. 

Form 427; Rev. 04/26/05 
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26. If Licensee fails to surrender to Licensor the Premises, upon any termination of this 
License, all liabilities and obligations of Licensee hereunder shall continue in effect until 
the Premises are surrendered. Termination shall not release Licensee from any liability 
or obligation, whether of indemnity or otherwise, resulting from any events happening 
prior to the date of termination. 

ASSIGNMENT 

27. Neither Licensee, nor the heirs, legal representatives, successors or assigns of 
Licensee, nor any subsequent assignee, shall assign or transfer this License or any 
interest herein, without the prior written consent and approval of Licensor, which may be 
withheld in Licensor's sole discretion. 

NOTICES 

28. Any notice required or permitted to be given hereunder by one party to the other shall be 
in writing and the same shall be given and shall be deemed to have been served and 
given if (i) placed in the United States mail, certified, return receipt requested, or (ii) 
deposited into the custody of a nationally recognized overnight delivery service, 
addressed to the party to be notified at the address for such party specified below, or to 
such other address as the party to be notified may designate by giving the other party 
no less than thirty (30) days' advance written notice of such change in address. 

If to Licensor: 

with a copy to: 

with a copy to: 

If to Licensee: 

SURVIVAL 

Staubach Global Services- RR, Inc. 
3017 Lou Menk Drive, Suite 100 
Fort Worth, TX 76131 
Attn: Licenses/Permits 

BNSF Railway Company 
2500 Lou Menk Dr. - AOB3 
Fort Worth, TX 76131 
Attn: Senior Manager Real Estate 

BNSF Remediation Manager 
2454 Occidental Ave., 1A 
Seattle, WA 98134 

Stantec Consulting Corp. 
9400 S.W. Barnes Rd., Suite 200 
Portland, OR 97225 

29. Neither termination nor expiration will release either party from any liability or obligation 
under this License, whether of indemnity or otherwise, resulting from any acts, 
omissions or events happening prior to the date of termination or expiration, or, if later, 
the date when the Premises are restored to its condition as of the Effective Date. 
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RECORDATION 

30. It is understood and agreed that this License shall not be placed on public record. 

APPLICABLE LAW 

31. All questions concerning the interpretation or application of provisions of this License 
shall be decided according to the substantive laws of the State of Texas without regard 
to conflicts of law provisions. 

SEVERABILITY 

32. To the maximum extent possible, each provision of this License shall be interpreted in 
such manner as to be effective and valid under applicable law, but if any provision of this 
License shall be prohibited by, or held to be invalid under, applicable law, such provision 
shall be ineffective solely to the extent of such prohibition or invalidity, and this shall not 
invalidate the remainder of such provision or any other provision of this License. 

INTEGRATION 

33. This License is the full and complete agreement between Licensor and Licensee with 
respect to all matters relating to Licensee's use of the Premises, and supersedes any 
and all other agreements between the parties hereto relating to Licensee's use of the 
Premises as described herein. However, nothing herein is intended to terminate either 
any surviving obligation of Licensee or Licensee's obligation to defend and hold Licensor 
harmless in any prior written agreement between the parties. 

MISCELLANEOUS 

34. In the event that Licensee consists of two or more parties, all the covenants and 
agreements of Licensee herein contained shall be the joint and several covenants and 
agreements of such parties. 

[Intentionally left blank] 
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35. The waiver by Licensor of the breach of any provision herein by Licensee shall in no way 
impair the right of Licensor to enforce that provision for any subsequent breach thereof. 

Staubach Global Services - RR, Inc. is acting as representative for BNSF Railway 
Company. 

IN WITNESS WHEREOF, this License has been duly executed, in duplicate, by the parties 
hereto as of the day and year first above written. 

BNSF RAILWAY COMPANY 

By: 

Staubach Global Services- RR, Inc., 
its Attorney in Fact 
3017 Lou Menk Drive, Suite 100 
Fort Worth, TX 76131 

Ed Darter 
Title: Vice President- National Accounts 

STANTEC CONSULTING CORP. 

By: 

9400 S.W. Barnes Rd., Suite 200 
Portland, OR 97225 

Title: ________________ _ 
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EXHIBIT •A• 
ATTACHED TO CONTRACT BETWEEN 

BNSF RAILWAY COMPANY 
AND 

ST ANTEC CONSULTING CORP. 

SCALE: 1 IN.= 1.QQ_ FT. SECTION: 19 

NORTHWEST DIV. TOWNSHIP: 01 N 

FALLBRIDGE SUBDIV. L.S. ~ RANGE: 01 E 

DATE 1 OJ20/201 0 REV. MERIDIAN: WILLM 

PROPERTY LINE 

DESCRIPTION: 
1 PARCEL OF LAND CONTAINING A TOTAL OF 100 SQ. FT. 
<0.002 A.C.> MORE OR LESS SHOWN SHADED. TO BE USED 
FOR STORM WATER SAMPLING AND MONITORING OF MANHOLE. 

AT PORTLAND 
COUNTY OF MUL TNOMAH STATE OF OR 
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From: 
Sent: 
To: 
CC: 
Subject: 

Mike, 

Trewartha, Mark 
Thursday, February 10, 2011 09:56 PM 
ROMERO Mike 
Larsen, Alice; Carlton-Franco, Chris; Solomon, Rich; Hetrick, Eric G 
Pipe Replacement work at the Portland Terminal 

As mentioned during the WTG meeting, the Portland Terminal is planning 
to remove pipeline dead legs (pipelines that are not needed) . The 
Terminal anticipates digging in 4 distinct locations. The work is 
scheduled for February 28th. Stantec will be onsite to observe and 
collect samples as necessary. 

Let me know if you have any questions. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

stantec.com <http://www.stantec.com> 

The content of this email is the confidential property of Stantec and 
should not be copied, modified, retransmitted, or used for any purpose 
except with Stantec's written authorization. If you are not the intended 
recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et 
ne devrait pas etre reproduit, modifie, distribue ou utilise sans 1' 
autorisation ecrite de Stantec. Si vous avez reyu ce message par erreur 
veuillez supprimer sans delai toutes ses copies et nous en aviser 
immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur 1' 
environnement. 
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From: 
Sent: 
To: 
CC: 
Subject: 

ROMERO Mike 
Friday, February 11, 2011 01:49AM 
Trewartha, Mark 
Larsen, Alice; Carlton-Franco, Chris; Solomon, Rich; Hetrick, Eric G 
RE: Pipe Replacement work at the Portland Terminal 

Thanks Mark. Just remember to follow the Contaminated Media Management 
Plan for the site and if any source areas are discovered, be sure to 
document and record it (pictures, samples, figures). A site figure or 
map showing the location of the lines should be prepared along with any 
summary necessary to document waste disposal. Do you know if the lines 
are currently capped or are they still connected to tanks or what? Also, 
be sure that the facility has obtained whatever permits are necessary 
from City of Portland Development Services (i.e. plumbing permits, 
erosion control plan etc ... ) . Also, make sure to evaluate if the earth 
moving part of this needs a construction stormwater permit (1200c). 

Mike 

From: Trewartha, Mark [mailto:Mark.Trewartha@stantec.com] 
Sent: Thursday, February 10, 2011 1:56 PM 
To: ROMERO Mike 
Cc: Larsen, Alice; Carlton-Franco, Chris; Solomon, Rich; Hetrick, Eric G 
Subject: Pipe Replacement work at the Portland Terminal 

Mike, 

As mentioned during the WTG meeting, the Portland Terminal is planning 
to remove pipeline dead legs (pipelines that are not needed) . The 
Terminal anticipates digging in 4 distinct locations. The work is 
scheduled for February 28th. Stantec will be onsite to observe and 
collect samples as necessary. 

Let me know if you have any questions. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

stantec.com <http://www.stantec.com> 

The content of this email is the confidential property of Stantec and 
should not be copied, modified, retransmitted, or used for any purpose 
except with Stantec's written authorization. If you are not the intended 
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recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et 
ne devrait pas etre reproduit, modifie, distribue ou utilise sans 1' 
autorisation ecrite de Stantec. Si vous avez reyu ce message par erreur 
veuillez supprimer sans delai toutes ses copies et nous en aviser 
immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur 1' 
environnement. 
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From: 
Sent: 
To: 
Subject: 

Calhoun, Heather (US) 
Thursday, February 10, 2011 06:10 PM 
Mozart, Angie (PTS Staffing Solutions) 
FW: Red-Line: Stantec Consulting Corp. (Tracking #1 0-41650) 

Attachments: Agreement- Stantec Consulting Corp. 10-41597 (Redline to Angie Mozart 02-10-11 ).doc 

Correction - see below. 

Heather Calhoun 
tel +1 817-230-2600 direct +1 817-230-2633 
Please visit the BNSF Permits website for more information: 
<http://www.bnsf.com/communities/faqs/permits-real-estate/> 

http://www.bnsf.com/communities/faqs/permits-real-estate/ 

From: Calhoun, Heather (US) 
Sent: Thursday, February 10, 2011 12:05 PM 
To: 'Mozart, Angie (PTS Staffing Solutions)' 
Subject: Red-Line: Stantec Consulting Corp. (Tracking #10-41650) 

Angie: 

Per your request, attached is a copy of the agreement for red-lining purposes. Once you have 
finished, please e-mail the document back to me and I will forward it on to the appropriate 
person(s) within BNSF. 

There will be a $600 revision fee for the name change. I will have to send it back to the 
engineering firm to have it corrected. 

I apologize for the delay but our office was closed four days last week as well as yesterday due to 
inclement weather. 

Please contact me if you have any questions. 

Thanks! 

Heather Calhoun 
tel +1 817-230-2600 direct +1 817-230-2633 
Please visit the BNSF Permits website for more information: 
<http://www.bnsf.com/communities/faqs/permits-real-estate/> 

http://www.bnsf.com/communities/faqs/permits-real-estate/ 

From: Mozart, Angie (PTS Staffing Solutions) [mailto:Angie.Mozart@contractor.conocophillips.com] 
Sent: Thursday, February 10, 2011 11:05 AM 
To: Calhoun, Heather (US) 
Subject: RE: Pending Environmental Access Permit: ConocoPhillips Company and Stantec Consulting 
Corp. (Tracking #10-41650) 

Heather, 
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As we discussed on the phone on 1/28/11, I was hoping you might be able to send me the updated 
agreement in ConocoPhillips' name in Word format, with the specifics of the additional name change 
fee. 

Regards, 

Angie Mozart 

Contracts Associate 

Phone: (805) 226-2653 

angie.mozart@contractor.conocophillips.com 

From: Mozart, Angie (PTS Staffing Solutions) 
Sent: Monday, January 24, 2011 11:26 AM 
To: 'Calhoun, Heather (US)' 
Subject: RE: Pending Environmental Access Permit: ConocoPhillips Company and Stantec Consulting 
Corp. (Tracking #10-41650) 

Heather, 

I apologize for our confusion. I was forwarded the License for Environmental Access (Tracking 
#10-41597) last week to process for the correct ConocoPhillips internal approvals and signature. 
Since ConocoPhillips is the responsible party, and Stantec is our contractor, the agreement will 
need to be between BNSF and ConocoPhillips. Would it be possible to please get a new version 
updated to ConocoPhillips? 

Also, I will need to have ConocoPhillips Legal and Corporate Insurance departments review and 
approve the agreement. Would it be possible to get that in Word version? 

So that you know, ConocoPhillips recently processed an agreement with BNSF which was finalized 
August of 2010 with Julie Alexander, Tracking #10-40781 (in case it's helpful to review that file) 
I will remind our Corporate Insurance of the review process for that agreement as well, to hopefully 
help our approval process. 

Should I contact Aimee Austin directly to get written consent from BNSF to allow ConocoPhillips to 
self-insure? 

Regards, 

Angie Mozart 

Contracts Associate 

Principal Technical Services - Approved service provider of 

ConocoPhillips Company, Corporate Real Estate -

Property Tax, Real Estate, Right of Way & Claims (PTRRC) 

1232 Park Street, Suite 300 
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Paso Robles, CA 93446 

Phone: (805) 226-2653 

angie.mozart@contractor.conocophillips.com 

The information contained in this message may be CONFIDENTIAL and is intended for the addressee 
only. Any unauthorized use, dissemination of the information or copying of this message is 
prohibited. If you are not the addressee, please notify the sender immediately by return e-mail and 
delete this message. Thank You. 

From: Calhoun, Heather (US) [mailto:Heather.Calhoun@am.jll.com] 
Sent: Friday, December 03, 2010 7:20AM 
To: mark.trewartha@stantec.com 
Cc: Mozart, Angie (PTS Staffing Solutions) 
Subject: RE: Pending Environmental Access Permit: ConocoPhillips Company and Stantec Consulting 
Corp. (Tracking #10-41650) 
Importance: High 

Mark: 

One more thing - I also have a pending Environmental Access application for ConocoPhillips Company 
and Stantec Consulting Corp. (Tracking #10-41597). This was received on 10/18/10 and appears to be 
at the same exact location as the application referenced below (Tracking #10-41650). You and I 
spoke back in October regarding both names being listed on that application, and you were going to 
submit a revised copy. Please confirm if you all need two permits or if these are duplicates. I 
will cancel one of them if that is the case. 

Let me know as soon as possible. 

Thanks! 

Heather Calhoun 
tel +1 817-230-2600 direct +1 817-230-2633 
Please visit the BNSF Permits website for more information: 
<http://www.bnsf.com/communities/faqs/permits-real-estate/> 

http://www.bnsf.com/communities/faqs/permits-real-estate/ 

From: Calhoun, Heather (US) 
Sent: Friday, December 03, 2010 9:09AM 
To: 'mark.trewartha@stantec.com' 
Cc: 'angie.mozart@contractor.conocophillips.com' 
Subject: Pending Environmental Access Permit: ConocoPhillips Company and Stantec Consulting Corp. 
(Tracking #10-41650) 
Importance: High 

Mark: 

This e-mail is regarding the Environmental Access application submitted to conduct soil sampling and 
manhole monitoring in Portland, Multnomah County, Oregon. I received a voicemail from Nicole at 
AECOM requesting a status of this permit. I am currently waiting on an approval from BNSF 
Operating. That request was sent on 11/16/10 and I sent a follow-up this morning. Please be 
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advised that I need one point of contact for this permit and you are the person listed on the 
application. If you could update everyone involved on this project I would appreciate it. 

Also, there are two names listed on the application but we can only have one Licensee. Please 
advise whether this permit will be under the name of ConocoPhillips Company or Stantec Consulting 
Corp. I am assuming it will be under Stantec's name since they are the contractor and will be doing 
the work, but I am asking that you confirm. 

Please advise at your next earliest convenience and contact me with any questions. 

Thanks! 

Jones Lang LaSalle - Proud Real Estate Partner of BNSF 

Heather Calhoun 
Senior Contract Specialist - Fort Worth 
Jones Lang LaSalle Americas, Inc. 
3017 Lou Menk Dr., Suite 100 
Fort Worth, Texas 76131-2800 
tel +1 817-230-2600 direct +1 817-230-2633 
fax +1 817-306-8265 
heather.calhoun@am.jll.com 

www.joneslanglasalle.com 
Please visit the BNSF Permits website for more information: 
http://www.bnsf.com/communities/faqs/permits-real-estate/ 

This email is for the use of the intended recipient(s) only. If you have received this email in 
error, please notify the sender immediately and then delete it. If you are not the intended 
recipient, you must not keep, use, disclose, copy or distribute this email without the author's 
prior permission. We have taken precautions to minimize the risk of transmitting software viruses, 
but we advise you to carry out your own virus checks on any attachment to this message. We cannot 
accept liability for any loss or damage caused by software viruses. The information contained in 
this communication may be confidential and may be subject to the attorney-client privilege. If you 
are the intended recipient and you do not wish to receive similar electronic messages from us in the 
future then please respond to the sender to this effect. 
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LICENSE FOR ENVIRONMENTAL ACCESS 

THIS LICENSE ("License"), made as of the __ day of , 2011 
("Effective Date") by and between BNSF RAILWAY COMPANY, a Delaware corporation 
("Licensor'') and STANTEC CONSULTING CORP., a Delaware corporation ("Licensee"). 

NOW THEREFORE, in consideration of the mutual covenants contained herein, the 
parties agree to the following: 

GENERAL 

1. Licensor hereby grants Licensee a non-exclusive license, subject to all rights, interests, 
and estates of third parties, including, without limitation, any leases, licenses, 
easements, liens or other encumbrances, and upon the terms and conditions set forth 
below, to use the area of Licensor's property shown on the attached Drawing No. 1-
50309, dated October 20, 2010 and revised December 3, 2010, attached hereto, 
marked Exhibit "A", and made a part hereof, situated at or near Portland, County of 
Multnomah, State of Oregon, Line Segment 0047, Mile Post 3.86 ("Premises") for the 
purposes specified in Section 3 below. 

2. Licensee shall not disturb any improvements of Licensor or Licensor's existing lessees, 
licensees, easement beneficiaries or lien holders, if any, or interfere with the use of 
such improvements. 

3. Licensee shall use Premises exclusively as a site for performing environmental and 
engineering explorations to include one of, or a combination of, the following categories 
of work: 

(a) Drilling of soil test borings; 
(b) Installation of groundwater monitoring wells; 
(c) Performing groundwater inflow tests on wells; 
(d) Obtaining groundwater samples from wells; 
(e) Maintenance and/or checking groundwater level in wells approximately one time 

per month; 
(f) Performance of any necessary remediation as determined by Licensor in its sole 

discretion or by applicable state and/ or federal regulations at Licensee's sole 
cost and expense. In the event applicable state and/or federal regulations 
require that the Premises be remediated, Licensee will obtain a No Further 
Action Letter, Release, or other such equivalent closure document from the 
state or federal agency having jurisdiction over the remediation of the Premises. 
Such No Further Action Letter, Release, or other such equivalent closure 
document shall not be contingent upon or specify the performance of any 
further work or conditions with respect to the Premises. Licensee warrants that 
it will conduct quarterly storm water sampling and monitor a manhole to test for 
petroleum related constituents. Licensee shall not use the Premises for any 
other purpose whatsoever. Licensee shall not use or store hazardous 
substances, as defined by the Comprehensive Environmental Response, 
Compensation, and Liability Act, as amended ("CERCLA") or petroleum or oil as 
defined by applicable Environmental Laws on the Premises. 
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4. In case of the eviction of Licensee by anyone owning or claiming title to or any interest 
in the Premises, Licensor shall not be liable to refund Licensee any compensation paid 
hereunder or for any damage Licensee sustains in connection therewith. 

5. Any contractors or subcontractors performing work on the Premises, or entering the 
Premises on behalf of Licensee, shall be deemed agents of Licensee for purposes of 
this License. 

6. This License shall commence on the Effective Date and shall continue for a period of 
two (2) years, subject to prior termination as hereinafter described. 

COMPENSATION 

7. (a) The fee for this License has been waived. 

(b) Licensee agrees to reimburse Licensor (within thirty (30) days after receipt of 
bills therefor) for all costs and expenses incurred by Licensor in connection with 
Licensee's use of the Premises, including but not limited to the furnishing of 
Licensor's Flagman and any vehicle rental costs incurred. The cost of flagger 
services provided by the Railway, when deemed necessary by the Railway's 
representative, will be borne by the Licensee. The estimated cost for one (1) 
flagger is $800.00 for an eight (8) hour basic day with time and one-half or 
double time for overtime, rest days and holidays. The estimated cost for each 
flagger includes vacation allowance, paid holidays, Railway and unemployment 
insurance, public liability and property damage insurance, health and welfare 
benefits, transportation, meals, lodging and supervision. Negotiations for 
Railway labor or collective bargaining agreements and rate changes authorized 
by appropriate Federal authorities may increase actual or estimated flagging 
rates. The flagging rate in effect at the time of performance by the Contractor 
hereunder will be used to calculate the actual costs of flagging pursuant to this 
paragraph. 

(c) All invoices are due thirty (30) days after the date of invoice. In the event that 
Licensee shall fail to pay any monies due to Licensor within thirty (30) days after 
the invoice date, then Licensee shall pay interest on such unpaid sum from 
thirty (30) days after its invoice date to the date of payment by Licensee at an 
annual rate equal to (i) the greater of (a) for the period January 1 through June 
30, the prime rate last published in The Wall Street Journal in the preceding 
December plus two and one-half percent (2 112%), and for the period July 1 
through December 31, the prime rate last published in The Wall Street Journal 
in the preceding June plus two and one-half percent (2 112%), or (b) twelve 
percent (12%), or (ii) the maximum rate permitted by law, whichever is less. 
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COMPLIANCE WITH LAWS 

8. (a) Licensee shall observe and comply with any and all laws, statutes, regulations, 
ordinances, orders, covenants, restrictions, or decisions of any court of 
competent jurisdiction ("Legal Requirements") relating to the use of the 
Premises. 

(b) Prior to entering the Premises, Licensee shall and shall cause its contractor to 
comply with all Licensor's applicable safety rules and regulations. Prior to 
commencing any work on the Premises, Licensee shall complete and shall 
require its contractor to complete the safety-training program at the following 
Internet Website "http://contractororientation.com". This training must be 
completed no more than one year in advance of Licensee's entry on the 
Premises. 

DEFINITION OF COST AND EXPENSE 

9. For the purpose of this License, "cost' or "costs" "expense" or "expenses" includes, but 
is not limited to, actual labor and material costs including all assignable additives, and 
material and supply costs at current value where used. 

RIGHT OF LICENSOR TO USE 

10. Licensor excepts and reserves the right, to be exercised by Licensor and any other 
parties who may obtain written permission or authority from Licensor: 

(a) to maintain, renew, use, operate, change, modify and relocate any existing pipe, 
power, communication lines and appurtenances and other facilities or structures 
of like character upon, over, under or across the Premises; 

(b) to construct, maintain, renew, use, operate, change, modify and relocate any 
tracks or additional facilities or structures upon, over, under or across the 
Premises; or 

(c) to use the Premises in any manner as the Licensor in its sole discretion deems 
appropriate, provided Licensor uses all commercially reasonable efforts to avoid 
material interference with the use of the Premises by Licensee for the purpose 
specified in Section 3 above. 

LICENSEE'S OPERATIONS 

11. (a) Licensee shall notify Licensor's Roadmaster at 1515 W. 391
h St., Vancouver, 

Washington 98660, telephone (360) 418-6324 or cell (360) 772-3353, and 
Licensor's Remediation Manager at 2454 Occidental Ave., 1 A, Seattle, 
Washington 98134, telephone (206) 625-6376, at least ten (1 0) business days 
prior to entering the Premises. After completion of use of the Premises for the 
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purpose specified in Section 3, Licensee shall notify Licensor in writing that 
such use has been completed. 

(b) In performing the work described in Section 3, Licensee shall use only public 
roadways to cross from one side of Licensor's tracks to the other. 

(c) Prior to the commencement of any work, Licensee shall submit a workplan to 
Licensor's Remediation Manager at 2454 Occidental Ave., 1 A, Seattle, 
Washington 98134, telephone (206) 625-6376, for Licensor's review. No work, 
as set forth in Section 3, may be conducted by Licensee without Licensor's 
written consent of said workplan for the purpose specified in Section 3. Such 
review and consent by Licensor shall not constitute the sufficiency or 
effectiveness of any workplan. 

(d) No monitoring wells may be installed on the property prior to written approval of 
Licensee's workplan for the installation of such monitoring wells. Upon 
obtaining such consent, Licensee shall provide Licensor the location of said 
well(s) relative to Licensor's nearest trackage, identifying Licensor's nearest Mile 
Post sign number. 

12. Under no conditions shall Licensee be permitted to conduct any tests, investigations or 
any other activity using mechanized equipment and/or machinery, or place or store any 
mechanized equipment, tools or other materials, within twenty-five (25) feet of the 
centerline of any railroad track on the Premises unless Licensee has obtained prior 
written approval from Licensor. Licensee shall, at its sole cost and expense, perform 
all activities on and about the Premises in such a manner as not at any time to be a 
source of danger to or interference with the existence or use of present or future tracks, 
roadbed or property of Licensor, or the safe operation and activities of Licensor. If 
ordered to cease using the Premises at any time by Licensor's personnel due to any 
hazardous condition, Licensee shall immediately do so. Notwithstanding the foregoing 
right of Licensor, the parties agree that Licensor has no duty or obligation to monitor 
Licensee's use of the Premises to determine the safe nature thereof, it being solely 
Licensee's responsibility to ensure that Licensee's use of the Premises is safe. Neither 
the exercise nor the failure by Licensor to exercise any rights granted in this Section will 
alter the liability allocation provided by this License. 

13. (a) Licensee shall explore the proposed location for such work with hand tools to 
a depth of at least three (3) feet below the surface of the ground to 
determine whether pipelines or other structures exist below the surface, 
provided, however, that in lieu of the foregoing, the Licensee shall have the right 
to use suitable detection equipment or other generally accepted industry 
practice (~. consulting with the Underground Services Association) to 
determine the existence or location of pipelines and other subsurface structures 
prior to drilling or excavating with mechanized equipment. Upon Licensee's 
written request, which shall be made thirty (30) business days in advance of 
Licensee's requested entry on the Premises, Licensor will provide Licensee any 
information that Licensor's Engineering Department has in its possession 
concerning the existence and approximate location of Licensor's underground 
utilities and pipelines on the Premises. Prior to conducting any such boring 
work, the Licensee will review all such material. Licensor does not warrant the 
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accuracy or completeness of information relating to subsurface conditions and 
Licensee's operations will be subject at all times to the liability provisions herein. 

(b) For all bores greater than 26-inch diameter and at a depth less than 10.0 feet 
below bottom of rail, a soil investigation will need to be performed by the 
Licensee and reviewed by Licensor prior to construction. This study is to 
determine if granular material is present, and to prevent subsidence during the 
installation process. If the investigation determines in Licensor's reasonable 
opinion that granular material is present, Licensor may select a new location for 
Licensee's use, or may require Licensee to furnish for Licensor's review and 
approval, in its sole discretion a remedial plan to deal with the granular material. 
Once Licensor has approved any such remedial plan in writing, Licensee shall, 
at its sole cost and expense, carry out the approved plan in accordance with all 
terms thereof and hereof. 

14. Any open hole, boring or well constructed upon Premises by Licensee shall be safely 
covered and secured at all times when Licensee is not working in the actual vicinity 
thereof. Following completion of that portion of the work, all holes or borings 
constructed on the Premises by Licensee shall be: 

(a) filled in to surrounding ground level with compacted bentonite grout; or 

(b) otherwise secured or retired in accordance with any applicable Legal 
Requirement. No excavated materials may remain on the Premises for more 
than ten (10) days, but must be properly disposed of by Licensee in accordance 
with applicable Legal Requirements. 

15. Upon completion of Licensee's work on the Premises or upon termination of this 
License, whichever shall occur first, Licensee shall, at its sole cost and expense: 

(a) remove all of its equipment from the Premises; 

(b) report and restore any damage to the Premises arising from, growing out of, or 
connected with Licensee's use of the Premises; 

(c) remedy any unsafe conditions on the Premises created or aggravated by 
Licensee; and 

(d) perform any other work to restore the Premises to a useable condition as 
deemed necessary in Licensor's sole discretion. 

16. Licensee's on-site supervision shall retain/maintain a fully-executed copy of this 
License at all times while on the Premises. 

LIABILITY 

17. (a) TO THE FULLEST EXTENT PERMITTED BY LAW, LICENSEE SHALL 
RELEASE, INDEMNIFY, DEFEND AND HOLD HARMLESS LICENSOR AND 
LICENSOR'S AFFILIATED COMPANIES, PARTNERS, SUCCESSORS, 
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ASSIGNS, LEGAL REPRESENTATIVES, OFFICERS, DIRECTORS, 
SHAREHOLDERS, EMPLOYEES AND AGENTS (COLLECTIVELY, 
"INDEMNITEES") FOR, FROM AND AGAINST ANY AND ALL CLAIMS, 
LIABILITIES, FINES, PENAL TIES, COSTS, DAMAGES, LOSSES, LIENS, 
CAUSES OF ACTION, SUITS, DEMANDS, JUDGMENTS AND EXPENSES 
(INCLUDING, WITHOUT LIMITATION, COURT COSTS, ATTORNEYS' FEES 
AND COSTS OF INVESTIGATION, REMOVAL AND REMEDIATION AND 
GOVERNMENTAL OVERSIGHT COSTS) ENVIRONMENTAL OR OTHERWISE 
(COLLECTIVELY "LIABILITIES") OF ANY NATURE, KIND OR DESCRIPTION 
OF ANY PERSON OR ENTITY DIRECTLY OR INDIRECTLY ARISING OUT OF, 
RESULTING FROM OR RELATED TO (IN WHOLE OR IN PART): 

(i) THIS LICENSE, INCLUDING, WITHOUT LIMITATION, ITS 
ENVIRONMENTAL PROVISIONS, 

(ii) ANY RIGHTS OR INTERESTS GRANTED PURSUANT TO THIS 
LICENSE, 

(iii) LICENSEE'S OCCUPATION AND USE OF THE PREMISES, 

(iv) THE ENVIRONMENTAL CONDITION AND STATUS OF THE 
PREMISES CAUSED BY OR CONTRIBUTED BY LICENSEE, OR 

(v) ANY ACT OR OMISSION OF LICENSEE OR LICENSEE'S 
OFFICERS, AGENTS, INVITEES, EMPLOYEES, OR CONTRACTORS, 
OR ANYONE DIRECTLY OR INDIRECTLY EMPLOYED BY ANY OF 
THEM, OR ANYONE THEY CONTROL OR EXERCISE CONTROL 
OVER, 

EVEN IF SUCH LIABILITIES ARISE FROM OR ARE ATTRIBUTED TO, IN 
WHOLE OR IN PART, ANY NEGLIGENCE OF ANY INDEMNITEE. THE ONLY 
LIABILITIES WITH RESPECT TO WHICH LICENSEE'S OBLIGATION TO 
INDEMNIFY THE INDEMNITEES DOES NOT APPLY ARE LIABILITIES TO 
THE EXTENT PROXIMATELY CAUSED BY THE GROSS NEGLIGENCE OR 
WILLFUL MISCONDUCT OF AN INDEMNITEE. 

(b) FURTHER, TO THE FULLEST EXTENT PERMITTED BY LAW, 
NOTWITHSTANDING THE LIMITATION IN SECTION 17(a), LICENSEE SHALL 
NOW AND FOREVER WAIVE ANY AND ALL CLAIMS, REGARDLESS 
WHETHER BASED ON THE STRICT LIABILITY, NEGLIGENCE OR 
OTHERWISE, THAT RAILROAD IS AN "OWNER", "OPERATOR", 
"ARRANGER", OR "TRANSPORTER" WITH RESPECT TO THE PREMISES 
FOR THE PURPOSES OF CERCLA OR OTHER ENVIRONMENTAL LAWS. 
LICENSEE WILL INDEMNIFY, DEFEND AND HOLD THE INDEMNITEES 
HARMLESS FROM ANY AND ALL SUCH CLAIMS REGARDLESS OF THE 
NEGLIGENCE OF THE INDEMNITEES. LICENSEE FURTHER AGREES THAT 
THE USE OF THE PREMISES AS CONTEMPLATED BY THIS LICENSE 
SHALL NOT IN ANY WAY SUBJECT LICENSOR TO CLAIMS THAT 
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LICENSOR IS OTHER THAN A COMMON CARRIER FOR PURPOSES OF 
ENVIRONMENTAL LAWS AND EXPRESSLY AGREES TO INDEMNIFY, 
DEFEND, AND HOLD THE INDEMNITEES HARMLESS FOR ANY AND ALL 
SUCH CLAIMS. IN NO EVENT SHALL LICENSOR BE RESPONSIBLE FOR 
THE ENVIRONMENTAL CONDITION OF THE PREMISES. 

(c) TO THE FULLEST EXTENT PERMITTED BY LAW, LICENSEE FURTHER 
AGREES, REGARDLESS OF ANY NEGLIGENCE OR ALLEGED 
NEGLIGENCE OF ANY INDEMNITEE, TO INDEMNIFY, AND HOLD 
HARMLESS THE INDEMNITEES AGAINST AND ASSUME THE DEFENSE OF 
ANY LIABILITIES ASSERTED AGAINST OR SUFFERED BY ANY 
INDEMNITEE UNDER OR RELATED TO THE FEDERAL EMPLOYERS' 
LIABILITY ACT ("FELA") WHENEVER EMPLOYEES OF LICENSEE OR ANY 
OF ITS AGENTS, INVITEES, OR CONTRACTORS CLAIM OR ALLEGE THAT 
THEY ARE EMPLOYEES OF ANY INDEMNITEE OR OTHERWISE. THIS 
INDEMNITY SHALL ALSO EXTEND, ON THE SAME BASIS, TO FELA CLAIMS 
BASED ON ACTUAL OR ALLEGED VIOLATIONS OF ANY FEDERAL, STATE 
OR LOCAL LAWS OR REGULATIONS, INCLUDING BUT NOT LIMITED TO 
THE SAFETY APPLIANCE ACT, THE BOILER INSPECTION ACT, THE 
OCCUPATIONAL HEALTH AND SAFETY ACT, THE RESOURCE 
CONSERVATION AND RECOVERY ACT, AND ANY SIMILAR STATE OR 
FEDERAL STATUTE. 

(d) Upon written notice from Licensor, Licensee agrees to assume the defense of 
any lawsuit or other proceeding brought against any Indemnitee by any entity, 
relating to any matter covered by this License for which Licensee has an 
obligation to assume liability for and/or save and hold harmless any Indemnitee. 
Licensee shall pay all costs incident to such defense, including, but not limited 
to, attorneys' fees, investigators' fees, litigation and appeal expenses, 
settlement payments, and amounts paid in satisfaction of judgments. 

PERSONAL PROPERTY WAIVER 

18. ALL PERSONAL PROPERTY, INCLUDING, BUT NOT LIMITED TO, FIXTURES, 
EQUIPMENT, OR RELATED MATERIALS UPON THE PREMISES WILL BE AT THE 
RISK OF LICENSEE ONLY, AND NO INDEMNITEE WILL BE LIABLE FOR ANY 
DAMAGE THERETO OR THEFT THEREOF, WHETHER OR NOT DUE IN WHOLE OR 
IN PART TO THE NEGLIGENCE OF ANY INDEMNITEE. 

INSURANCE 

19. Licensee shall, at its sole cost and expense, procure and maintain during the life of this 
Agreement the following insurance coverage: 

A. Commercial General Liability Insurance. This insurance shall contain broad 
form contractual liability with a combined single limit of a minimum of 
$2,000,000 each occurrence and an aggregate limit of at least $ 4,000,000. 
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Coverage must be purchased on a post 1998 ISO occurrence or equivalent and 
include coverage for, but not limited to, the following: 
+ Bodily Injury and Property Damage 
+ Personal Injury and Advertising Injury 
+ Fire legal liability 
+ Products and completed operations 

This policy shall also contain the following endorsements, which shall be indicated 
on the certificate of insurance: 

The employee and workers compensation related exclusions in the above 
policy shall not apply with respect to claims related to railroad employees. 

+ The definition of insured contract shall be amended to remove any exclusion 
or other limitation for any work being done within 50 feet of railroad property. 

+ Any exclusions related to the explosion, collapse and underground hazards 
shall be removed. 

No other endorsements limiting coverage may be included on the policy. 

B. Business Automobile Insurance. This insurance shall contain a combined single 
limit of at least $1,000,000 per occurrence, and include coverage for, but not 
limited to the following: 
+ Bodily injury and property damage 
+ Any and all vehicles owned, used or hired 

C. Workers Compensation and Employers Liability Insurance. This insurance shall 
include coverage for, but not limited to: 
+ Licensee's statutory liability under the worker's compensation laws of the 

state(s) in which the work is to be performed. If optional under State law, 
the insurance must cover all employees anyway. 

+ Employers' Liability (Part B) with limits of at least $500,000 each accident, 
$500,000 by disease policy limit, $500,000 by disease each employee. 

D. Railroad Protective Liability Insurance. This insurance shall name only the 
Licensor as the Insured with coverage of at least $2,000,000 per occurrence 
and $6,000,000 in the aggregate. The coverage obtained under this policy shall 
only be effective during the initial environmental testing and/or exploration. If 
further exploration and testing is needed at a later date, an additional Railroad 
Protective Liability Insurance Policy shall be required. The policy shall be 
issued on a standard ISO form CG 00 35 10 93 and include the following: 
+ Endorsed to include the Pollution Exclusion Amendment (ISO form CG 28 

31 10 93) 
+ Endorsed to include the Limited Seepage and Pollution Endorsement. 
+ Endorsed to include Evacuation Expense Coverage Endorsement. 
+ No other endorsements restricting coverage may be added. 
+ The original policy must be provided to the Licensor prior to performing any 

work or services under this Agreement 
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In lieu of providing a Railroad Protective Liability Policy, Licensee may participate in 
Licensor's Blanket Railroad Protective Liability Insurance Policy available to Licensee or 
its contractor. The limits of coverage are the same as above. The cost is $500.00. 

o I elect to participate in Licensor's Blanket Policy; 

o I elect not to participate in Licensor's Blanket Policy. 

Other Requirements: 

Where allowable by law all policies (applying to coverage listed above) shall contain no 
exclusion for punitive damages and certificates of insurance shall reflect that no 
exclusion exists. 

Licensee agrees to waive its right of recovery against Licensor for all claims and suits 
against Licensor. In addition, its insurers, through policy endorsement, waive their right 
of subrogation against Licensor for all claims and suits. The certificate of insurance 
must reflect waiver of subrogation endorsement. Licensee further waives its right of 
recovery, and its insurers also waive their right of subrogation against Licensor for loss 
of its owned or leased property or property under its care, custody, or control. 

Licensee's insurance policies through policy endorsement must include wording which 
states that the policy shall be primary and non-contributing with respect to any 
insurance carried by Licensor. The certificate of insurance must reflect that the above 
wording is included in evidenced policies. 

All policy(ies) required above (excluding Workers Compensation and if applicable, 
Railroad Protective) shall include a severability of interest endorsement and shall name 
Licensor and Staubach Global Services - RR, Inc. as an additional insured with respect 
to work performed under this agreement. Severability of interest and naming Licensor 
and Staubach Global Services - RR, Inc. as additional insureds shall be indicated on 
the certificate of insurance. 

Licensee is not allowed to self-insure without the prior written consent of Licensor. If 
granted by Licensor, any deductible, self-insured retention or other financial 
responsibility for claims shall be covered directly by Licensee in lieu of insurance. Any 
and all Licensor liabilities that would otherwise, in accordance with the provisions of this 
Agreement, be covered by Licensee's insurance will be covered as if Licensee elected 
not to include a deductible, self-insured retention, or other financial responsibility for 
claims. 

Prior to commencing the Work, Licensee shall furnish to Licensor an acceptable 
certificate(s) of insurance including an original signature of the authorized 
representative evidencing the required coverage, endorsements, and amendments. 
The policy(ies) shall contain a provision that obligates the insurance company(ies) 
issuing such policy(ies) to notify Licensor in writing at least 30 days prior to any 
cancellation, non-renewal, substitution or material alteration. This cancellation 
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provision shall be indicated on the certificate of insurance. In the event of a claim or 
lawsuit involving Railroad arising out of this agreement, Licensee will make available 
any required policy covering such claim or lawsuit. 

Any insurance policy shall be written by a reputable insurance company acceptable to 
Licensor or with a current Best's Guide Rating of A- and Class VII or better, and 
authorized to do business in the state(s) in which the service is to be provided. 

Licensee represents that this License has been thoroughly reviewed by Licensee's 
insurance agent(s)/broker(s), who have been instructed by Licensee to procure the 
insurance coverage required by this Agreement. Allocated Loss Expense shall be in 
addition to all policy limits for coverages referenced above. 

Not more frequently than once every five years, Licensor may reasonably modify the 
required insurance coverage to reflect then-current risk management practices in the 
railroad industry and underwriting practices in the insurance industry. 

If any portion of the operation is to be subcontracted by Licensee, Licensee shall 
require that the subcontractor shall provide and maintain insurance coverages as set 
forth herein, naming Licensor as an additional insured, and shall require that the 
subcontractor shall release, defend and indemnify Licensor to the same extent and 
under the same terms and conditions as Licensee is required to release, defend and 
indemnify Licensor herein. 

Failure to provide evidence as required by this section shall entitle, but not require, 
Licensor to terminate this License immediately. Acceptance of a certificate that does 
not comply with this section shall not operate as a waiver of Licensee's obligations 
hereunder. 

The fact that insurance (including, without limitation, self-insurance) is obtained by 
Licensee shall not be deemed to release or diminish the liability of Licensee including, 
without limitation, liability under the indemnity provisions of this License. Damages 
recoverable by Licensor shall not be limited by the amount of the required insurance 
coverage. 

For purposes of this section, Licensor shall mean "Burlington Northern Santa Fe 
Corporation", "BNSF Railway Company" and the subsidiaries, successors, assigns and 
affiliates of each. 

ENVIRONMENTAL 

20. (a) Licensee shall strictly comply with all federal, state and local environmental laws 
and regulations in its use of the Premises, including, but not limited to, the 
Resource Conservation and Recovery Act, as amended (RCRA), the Clean 
Water Act, the Oil Pollution Act, the Hazardous Materials Transportation Act, 
CERCLA (collectively referred to as the "Environmental Laws"). Licensee shall 
not maintain a treatment, storage, transfer or disposal facility, or underground 
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storage tank, as defined by Environmental Laws on the Premises. Licensee 
shall not release or suffer the release of oil or hazardous substances, as 
defined by Environmental Laws on or about the Premises. 

(b) Licensee shall give Licensor immediate notice to Licensor's Resource 
Operations Center at (800) 832-5452 of any release of hazardous substances 
on or from the Premises, violation of Environmental Laws, or inspection or 
inquiry by governmental authorities charged with enforcing Environmental Laws 
with respect to Licensee's use of the Premises. Licensee shall use the best 
efforts to promptly respond to any release on or from the Premises. 
Licensee also shall give Licensor immediate notice of all measures undertaken 
on behalf of Licensee to investigate, remediate, respond to or otherwise cure 
such release or violation. 

(c) Licensee recognizes and assumes all responsibility for all present and future 
environmental obligations imposed under applicable Environmental Laws, 
regulations or other such requirements relating to contamination of the Premises 
or groundwater thereunder arising from, caused by, contributed to, or in any way 
growing out of Licensee's operations. Licensee further agrees to undertake at 
its sole cost and expense any cleanup of any contamination of the Premises 
and groundwater thereunder arising from, caused by, contributed to, or in any 
way growing out of Licensee's operations as required by applicable laws and 
regulations. 

(d) Licensee agrees to waive any and all statutes of limitations applicable to any 
controversy or dispute arising out of Section 20( c), and Licensee further agrees 
that it will not raise or plead a statute of limitations defense against Licensor in 
any action arising out of Licensees' failure to comply with the preceding 
subsection. 

(e) In the event that Licensor has notice from Licensee or otherwise of a release or 
violation of Environmental Laws on the Premises which occurred or may occur 
during the term of this License, Licensor may require Licensee, at Licensee's 
sole risk and expense, to take timely measures to investigate, remediate, 
respond to or otherwise cure such release or violation affecting the Premises or 
Licensor's right-of-way. 

(f) Licensee shall promptly report to Licensor in writing any conditions or activities 
upon the Premises known to Licensee which create a risk of harm to persons, 
property or the environment and shall take whatever action is necessary to 
prevent injury to persons or property arising out of such conditions or activities; 
provided, however, that Licensee's reporting to Licensor shall not relieve 
Licensee of any obligation whatsoever imposed on it by this License. Licensee 
shall promptly respond to Licensor's request for information regarding said 
conditions or activities. 

(g) Licensee will promptly transmit to Licensor copies of all reports, data boring 
logs, well completion and other information obtained from all operations on the 
Premises to Licensor's Remediation Manager. Licensor shall have the option to 
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obtain split samples and otherwise have reasonable access to the groundwater 
monitoring well(s) subject to this License for the purpose of obtaining samples 
or other information from the monitoring well(s). Licensee shall also advise 
Licensor of any applicable health and safety plans or other similar programs in 
effect with respect to the operations on the Premises. 

(h) Unless otherwise required by applicable law, Licensee shall keep confidential 
and shall not disclose any reports, data boring logs, well completion and any 
other information obtained in connection with this License to third parties without 
the prior written consent of Licensor. 

ALTERATIONS 

21. Licensee may not make any alterations of the Premises or permanently affix anything 
to the Premises or any buildings or other structures adjacent to the Premises without 
Licensor's prior written consent. 

NO WARRANTIES 

22. LICENSOR'S DUTIES AND WARRANTIES ARE LIMITED TO THOSE EXPRESSLY 
STATED IN THIS LICENSE AND SHALL NOT INCLUDE ANY IMPLIED DUTIES OR 
IMPLIED WARRANTIES, NOW OR IN THE FUTURE. NO REPRESENTATIONS OR 
WARRANTIES HAVE BEEN MADE BY LICENSOR OTHER THAN THOSE 
CONTAINED IN THIS LICENSE. LICENSEE HEREBY WAIVES ANY AND ALL 
WARRANTIES WITH RESPECT TO THE PREMISES, EXPRESS OR IMPLIED, OR 
WHICH MAY EXIST BY OPERATION OF LAW OR IN EQUITY, INCLUDING, WITHOUT 
LIMITATION, ANY WARRANTY OF MERCHANTABILITY, HABITABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE. 

QUIET ENJOYMENT 

23. LICENSOR DOES NOT WARRANT ITS TITLE TO THE PROPERTY NOR 
UNDERTAKE TO DEFEND LICENSEE IN THE PEACEABLE POSSESSION OR USE 
THEREOF. NO COVENANT OF QUIET ENJOYMENT IS MADE. 

DEFAULT 

24. If default shall be made in any of the covenants or agreements of Licensee contained 
in this document, or in case of any assignment or transfer of this License by operation 
of law, Licensor may, at its option, terminate this License by serving five (5) days' notice 
in writing upon Licensee. Any waiver by Licensor of any default or defaults shall not 
constitute a waiver of the right to terminate this License for any subsequent default or 
defaults, nor shall any such waiver in any way affect Licensor's ability to enforce any 
Section of this License. The remedy set forth in this Section 24 shall be in addition to, 
and not in limitation of, any other remedies that Licensor may have at law or in equity. 

TERMINATION 
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This License may be terminated by Licensor, at any time, by serving ten (1 0) 
days' written notice of termination upon Licensee. This License may be 
terminated by Licensee upon execution of Licensor's Mutual Termination Letter 
Agreement then in effect. Upon expiration of the time specified in such notice, 
this License and all rights of Licensee shall absolutely cease. 

(b) Upon termination, should Licensee have installed its monitoring well(s) on the 
Premises, once Licensee's well(s) are retired, Licensee shall provide Licensor a 
copy of the closure documents, submitted directly to Licensor's Environmental 
Remediation Manager at 2454 Occidental Ave., 1A, Seattle, Washington 98134. 

26. If Licensee fails to surrender to Licensor the Premises, upon any termination of this 
License, all liabilities and obligations of Licensee hereunder shall continue in effect until 
the Premises are surrendered. Termination shall not release Licensee from any liability 
or obligation, whether of indemnity or otherwise, resulting from any events happening 
prior to the date of termination. 

ASSIGNMENT 

27. Neither Licensee, nor the heirs, legal representatives, successors or assigns of 
Licensee, nor any subsequent assignee, shall assign or transfer this License or any 
interest herein, without the prior written consent and approval of Licensor, which may 
be withheld in Licensor's sole discretion. 

NOTICES 

28. Any notice required or permitted to be given hereunder by one party to the other shall 
be in writing and the same shall be given and shall be deemed to have been served 
and given if (i) placed in the United States mail, certified, return receipt requested, or (ii) 
deposited into the custody of a nationally recognized overnight delivery service, 
addressed to the party to be notified at the address for such party specified below, or to 
such other address as the party to be notified may designate by giving the other party 
no less than thirty (30) days' advance written notice of such change in address. 

If to Licensor: 

with a copy to: 

with a copy to: 

Staubach Global Services- RR, Inc. 
3017 Lou Menk Drive, Suite 100 
Fort Worth, TX 76131 
Attn: Licenses/Permits 

BNSF Railway Company 
2500 Lou Menk Dr. - AOB3 
Fort Worth, TX 76131 
Attn: Senior Manager Real Estate 

BNSF Remediation Manager 
2454 Occidental Ave., 1A 
Seattle, WA 98134 

- 13-
Form 427; Rev. 04/26/05 
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If to Licensee: 

SURVIVAL 

Stantec Consulting Corp. 
9400 S.W. Barnes Rd., Suite 200 
Portland, OR 97225 

Tracking #1 0-

29. Neither termination nor expiration will release either party from any liability or obligation 
under this License, whether of indemnity or otherwise, resulting from any acts, 
omissions or events happening prior to the date of termination or expiration, or, if later, 
the date when the Premises are restored to its condition as of the Effective Date. 

RECORDATION 

30. It is understood and agreed that this License shall not be placed on public record. 

APPLICABLE LAW 

31. All questions concerning the interpretation or application of provisions of this License 
shall be decided according to the substantive laws of the State of Texas without regard 
to conflicts of law provisions. 

SEVERABILITY 

32. To the maximum extent possible, each provision of this License shall be interpreted in 
such manner as to be effective and valid under applicable law, but if any provision of 
this License shall be prohibited by, or held to be invalid under, applicable law, such 
provision shall be ineffective solely to the extent of such prohibition or invalidity, and 
this shall not invalidate the remainder of such provision or any other provision of this 
License. 

INTEGRATION 

33. This License is the full and complete agreement between Licensor and Licensee with 
respect to all matters relating to Licensee's use of the Premises, and supersedes any 
and all other agreements between the parties hereto relating to Licensee's use of the 
Premises as described herein. However, nothing herein is intended to terminate either 
any surviving obligation of Licensee or Licensee's obligation to defend and hold 
Licensor harmless in any prior written agreement between the parties. 

MISCELLANEOUS 

34. In the event that Licensee consists of two or more parties, all the covenants and 
agreements of Licensee herein contained shall be the joint and several covenants and 
agreements of such parties. 

[Intentionally left blank] 

Form 427; Rev. 04/26/05 
- 14-

COP0020145 



Tracking #1 0-
41597 

35. The waiver by Licensor of the breach of any provision herein by Licensee shall in no 
way impair the right of Licensor to enforce that provision for any subsequent breach 
thereof. 

Staubach Global Services- RR, Inc. is acting as representative for BNSF Railway 
Company. 

IN WITNESS WHEREOF, this License has been duly executed, in duplicate, by the parties 
hereto as of the day and year first above written. 

BNSF RAILWAY COMPANY 

By: 

Staubach Global Services- RR, Inc., 
its Attorney in Fact 
3017 Lou Menk Drive, Suite 100 
Fort Worth, TX 76131 

Ed Darter 
Title: Vice President- National Accounts 

STANTEC CONSULTING CORP. 

By: 

Title: 

9400 S.W. Barnes Rd., Suite 200 
Portland, OR 97225 

Form 427; Rev. 04/26/05 
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From: 
Sent: 
To: 
CC: 
Subject: 
Attachments: 

Sprick, Grant 
Tuesday, February 22, 2011 01:20AM 
Trewartha, Mark; Solomon, Rich; Hetrick, Eric G 
Lyons, Thomas; Hunter, Brett 
RE: GWET Redesign 
Willbridge 90% Design RTC 02212011.pdf 

Gentlemen, thanks you all for providing these comments and meeting with us in the field to discuss 
them. Please see the attached response to provided comments. We hope to have a final design for your 
consideration in the next few weeks. We are just waiting for some key information from the utility. 

Best 

-grant 

Grant V. Sprick I Certified Project Manager I I grant.sprick@arcadis-us.com 
<mailto:firstname.lastname@arcadis-us.com> 

ARCADIS U.S., Inc. I 111 SW Columbia St., Suite 670 I Portland, OR 97201 
T. 503.220.8201 x1104 I M. 503.539.8616 I F. 503.220.8209 
www.arcadis-us.com <http://www.arcadis-us.com/> 

Professional Engineer/PE-OR, 78790 
Professional Engineer/PE-UT, 7684484-2202 

ARCADIS, Imagine the result 

Please consider the environment before printing this email. 

From: Trewartha, Mark [mailto:Mark.Trewartha@stantec.com] 
Sent: Friday, January 07, 2011 4:03 PM 
To: Sprick, Grant; 'Solomon, Rich' 
Cc: Lyons, Thomas 
Subject: RE: GWET Redesign 

Grant, 

See attached memo for comments and/or concerns regarding our review of the GWET 90% drawings. 

Let me know if you have any questions. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

stantec.com <http://www.stantec.com> 
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The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 

From: Sprick, Grant [mailto:Grant.Sprick@arcadis-us.com] 
Sent: Wednesday, December 01, 2010 11:16 AM 
To: 'Solomon, Rich'; Trewartha, Mark 
Cc: Lyons, Thomas 
Subject: FW: GWET Redesign 

I apologize that you didn't get this originally, perhaps the file is too big. Let's do another test 
run. Original email is below. 

-Grant 

Grant V. Sprick I Certified Project Manager I I grant.sprick@arcadis-us.com 
<mailto:firstname.lastname@arcadis-us.com> 

ARCADIS U.S., Inc. I 111 SW Columbia St., Suite 725 I Portland, OR 97201 
T. 503.220.8201 x1104 I M. 503.539.8616 I F. 503.220.8209 
www.arcadis-us.com <http://www.arcadis-us.com/> 

Professional Engineer/PE-OR, 78790 
Professional Engineer/PE-UT, 7684484-2202 

ARCADIS, Imagine the result 

Please consider the environment before printing this email. 

From: Sprick, Grant 
Sent: Wednesday, November 17, 2010 10:11 PM 
To: Trewartha, Mark; Solomon, Rich; Lyons, Thomas 
Cc: BHunter@chevron.com 
Subject: RE: GWET Redesign 

Rich, Tom and Mark, thanks again for the provided responses (10/28 email below). I've prepared some 
follow up comments to your responses. They are provided below by original comment number. 

3) You are correct, the system at this point does not recover much product. As such, I do not think 
NAPL management will be an issue. 

4) Instead of trenching a new discharge line to the sanitary sewer, ARCADIS proposes to use the 
existing discharge connection. This would limit the amount of trenching near and underneath 
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ConocoPhillips pipelines in NW Front Ave. We will use existing conduit underneath the pipelines near 
the existing location of the treatment system to route treated water to the discharge point. 

5) The size of the secondary containment is small enough that minimal disturbance to the monitoring 
well network is needed. 

6) ARCADIS is preparing a geotechnical evaluation near the retaining wall to verify that loads 
associated with the new system will not impact the retaining wall stability. The results of that 
evaluation will be provided under separate cover. 

We have taken the guidance provided on October 28 and prepared a 90% design package illustrating the 
proposed layout. Attached I have provided a copy our 90% design for your consideration. There is no 
deadline for review, but I would appreciate your comments before the end of the year if possible. 
There are a few key points that I would like to highlight. 

1) Solar Power - we are proposing to use solar power to operate the majority of the system 
components. The system will still need to be hooked into the current power service, but we are 
hoping to offset energy demand. To achieve this, we would need to install solar panels on the roof 
of the asphalt shed. I think this would great visible green remediation. 

I understand that roof materials were recently replaced. Are there roof truss structure 
specifications available for review? Should this be acceptable to you, I'd like to understand 
construction of the roof and materials used prior to moving forward with this alternative. 

2) Discharge Location - As stated above, we are proposing to use the existing discharge piping 
as opposed to installing a new connection to the sanitary sewer line. Reasons for this proposal 
include: 

a. Avoid the need to trench near and underneath ConocoPhillips pipelines 

b. Avoid the need for additional permits 

c. Cost control 

Following receipt of your comments and suggestions, we will incorporate into a final design that 
will be used for subcontractor costing. Feel free to contact me with questions whenever you want to. 
I will reach out to all of you in the next few weeks to see if you have any preliminary questions. 

Regards 

-Grant 

Grant V. Sprick I Certified Project Manager I I grant.sprick@arcadis-us.com 
<mailto:firstname.lastname@arcadis-us.com> 

ARCADIS U.S., Inc. I 111 SW Columbia St., Suite 725 I Portland, OR 97201 
T. 503.220.8201 x1104 I M. 503.539.8616 I F. 503.220.8209 
www.arcadis-us.com <http://www.arcadis-us.com/> 

Professional Engineer/PE-OR, 78790 
Professional Engineer/PE-UT, 7684484-2202 

ARCADIS, Imagine the result 

Please consider the environment before printing this email. 

From: Trewartha, Mark [mailto:Mark.Trewartha@stantec.com] 
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Sent: Thursday, October 28, 2010 10:12 AM 
To: Sprick, Grant 
Cc: Solomon, Rich; Lyons, Thomas; BHunter@chevron.com 
Subject: GWET Redesign 

Grant, 

The attached memo is in response to your questions and concerns associated with the redesign and 
placement of the groundwater extraction and treatment (GWET) system. The questions and concerns 
were outlined in an email sent on October 7, 2010. 

Let me know if you have any questions. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

stantec.com <http://www.stantec.com> 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 

NOTICE: This e-mail and any files transmitted with it are the property of ARCADIS U.S., Inc. and its 
affiliates. All rights, including without limitation copyright, are reserved. The proprietary 
information contained in this e-mail message, and any files transmitted with it, is intended for the 
use of the recipient(s) named above. If the reader of this e-mail is not the intended recipient, you 
are hereby notified that you have received this e-mail in error and that any review, distribution or 
copying of this e-mail or any files transmitted with it is strictly prohibited. If you have received 
this e-mail in error, please notify the sender immediately and delete the original message and any 
files transmitted. The unauthorized use of this e-mail or any files transmitted with it is 
prohibited and disclaimed by ARCADIS U.S., Inc. and its affiliates. Nothing herein is intended to 
constitute the offering or performance of services where otherwise restricted by law. 
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Mark Trewartha, R.G. 
Stantec Consulting Services, Inc. 
9400 SW Barnes Rd # 200 
Portland, OR 97225-6639 

Subject 

Response to Comments for the Groundwater Extraction and Treatment System 90% 
Design Drawings. 

Dear Mr. Trewartha: 

ARCADIS U.S., Inc. (ARCADIS) is pleased to provide this Response to Comments 
on the Groundwater Extraction and Treatment (GWET) System 90% Design 

Drawings. Stantec provided comments on January 7, 2011. For ease of review, each 
of the comments is provided below followed by ARCADIS' respective response. 

General Comments 

Comment 1: Sheet E-2 shows a service feed (from MCC). What is MCC? Is the 
power feed for the new system compatible with what was in place for the old system? 

Response: MCC is used to abbreviate Motor Control Center. The existing 
power feed was adequate for the proposed GWET system, however, 

additional upgrades at the facility are planned by ConocoPhillips that will 
utilize the capacity of the existing power drop. ARCADIS is working with 
PG&E to discuss upgrading the service or providing a new power feed from 

NW Front Avenue. 

Comment 2: If 3 Phase is not available, who is responsible for getting it to the site 

and how? 

Response: The existing service drop is 3 phase. 

Comment 3: No power poles will be allowed to be installed. Electrical should be 
overhead on cable tray or below ground. Routing of electrical should be at right 

angles. 

g:\projects\chevron mbu\1 001868 willbridge terminal\conocophillips terminal\system o&m\basis of design\90%\willbridge 90% design rtc 02212011.docx 

ARCADIS U.S., Inc. 

111 SW Columbia ST 

Suite 725 

Portland 

Oregon 97201 

Tel 503.220.8201 

Fax 503.220.8209 

www.arcadis-us.com 

ENVIRONMENT 

Date: 

February 21, 2011 

Contact 

Grant V. Sprick 

Phone: 

503.220.8201 x11 04 

Email: 

Grant.Sprick@arcadis-us.com 

Our ref: 

80045452.0011.00500 
80046601.0003.00500 
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Response: We discussed this during our onsite meeting on February 4, 
2011 and agreed that power poles were not going to be a problem. 

Comment 4: A structural evaluation will be required before placement of solar 
panels on asphalt shed will be considered by ConocoPhillips. Alternatively, can solar 

panels be placed on conex box? 

Response: A structural analyses was prepared and the existing asphalt 

shed roof will not support the weight of the standard crystalline solar panels. 

A write up of the evaluation results will be provided under separate cover. 

Other options are currently being evaluated and will be discussed with 

ConocoPhillips prior to selection. 

Comment 5: Recovery piping for product collection should be double walled/have 

secondary containment. 

Response: Conveyance piping from the extraction wells to the treatment 

shed will remain as is. Product lines between the oil water separator and oil 

batch tank will be double walled. Conveyance piping for treated discharge 

water will be single walled with no secondary containment. 

Comment 6: Subsurface galvanized steel air line should be wrapped with moisture 
proof tape to prevent corrosion. 

Response: Proposed additional galvanized steel air lines will be wrapped 

with moisture proof tape. Existing air lines will not be upgraded. 

Comment 7: Aboveground piping should be steel, not PVC. 

Response: The drawings have been updated to show steel pipe instead of 

PVC. 

Specifics 

Comment 1: Sheet G-1, bullet# 6- QED AP4B is specified, is that the long body 

(54'J or short body (40'J. 

Response: The pump is the 40-inch short body. The specifications in the 

general notes will be updated. 

G:\PROJECTS\Chevron MBU\1001868 Willbridge Tenninai\ConocoPhillips Terminai\System O&M\Basis Of Design\90%\Willbridge 90% Design RTC 02212011.docx 

Mr. Trewartha, R.G. 

February 11, 2011 
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Comment 2: Sheet G-1, bullet# 14- need to specify the flow meters and flow rate 
capabilities. 

Response: The effluent flow meter specified is a 1-inch Badger M-Series 

Mag Meter with a model M-2000 digital display. The flow range is 0.3-93 

gallons per minute. 

Comment 3: Sheet G-1, bullet# 26- confirm that compaction is as specified in 
concrete notes on S-1. 

Response: Bullet #26 was updated to note that compaction is specified in 

the concrete notes on S-1. 

Comment 4: Sheet G-1, will contaminated soil be generated during subcutting? If 
yes, should provide contingency for it. 

Response: Impacted soils will most likely not be generated during system 

installation. There is minimal trenching and grading required. Based on 

existing boring logs and understanding of the site, depths of trenching would 

not intersect impacted soils. 

Comment 5: Sheet G-5, confusion about the conduits running below the words 
'treated' and 'untreated'. Please clarify. 

Response: Untreated water is now labeled "UTW'. Treated water lines are 

labeled "W'. 

Comment 6: Sheet M-1, no detail on the equipment (i.e. B-310 blower, OWS-201 
air compressor, AC-100 air compressor) is presented. 

Response: Equipment details have been updated and provided in G-1. 

Comment 7: Sheet M-1, is the size and layout of the compound and conex box 

based on equipment sizing from the manufacturer? 

Response: The equipment layout is based on the size of the equipment per 

manufacturer cut sheets. Process equipment conveying product was placed 

on one side of the barrier wall to reduce the requirements of explosion proof 

equipment. Conex boxes are commonly selected because of pricing and 

G:\PROJECTS\Chevron MBU\1001868 Willbridge Tenninai\ConocoPhillips Terminai\System O&M\Basis Of Design\90%\Willbridge 90% Design RTC 02212011.docx 

Mr. Trewartha, R.G. 

February 11, 2011 
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ease of shipment. The conex box has adequate space for the equipment 

selected. 

Comment 8: Sheet M-1, will the equipment come pre-packaged in the Conex box 
and ready to hook up or will the equipment be brought in separately and installed in 
the Conex box- are we sure we've got the compound and Conex box properly 

sized? 

Response: That will be dependent on the subcontractor. Most likely major 

components will be installed onsite to prevent potential damage during 

transport of the con ex box. 

Comment 9: Sheet M-2, drawings show a contingency carbon tank for wastewater 
treatment. How would wastewater be delivered to the contingency tank given that it is 
on the other side of the compound? (Consider moving the conex box to the west side 

of the pad and therefore have room for wastewater treatment if necessary.) 

Response: The con ex box has been shifted to the west side of the 

secondary containment pad. Temporary flexible hosing would be connected 

to the liquid phase granular activated carbon (LPGAC) vessel via cam-lock 

connections that have been added to the system design. The pressure drop 

through the LPGAC and additional elevation head only account for a total 

dynamic head increase of approximately 4 feet. The pump will be sized 

appropriately to account for this minimal increase. 

Comment 10: Sheet M-3, what about secondary containment? Is the lip on the 
concrete pad sufficient? 

Response: The lip on the concrete pad was sized to provide 519 gallons of 

containment, which only includes the surface area around the conex box for 

volume. The air sparge tank is the largest unit at 200 gallons of capacity. 

The oil water separator can hold approximately 120 gallons. 

Comment 11: Sheet M-3, where is the sample port on the vent stack from the air 
sparge tank? There does not appear to be a safe/convenient place to collect a 
sample. 

Response: A sample port has been added to the stack. The top of the tank 
is 63" which will allow for access to the stack for sampling. 

G:\PROJECTS\Chevron MBU\1001868 Willbridge Tenninai\ConocoPhillips Terminai\System O&M\Basis Of Design\90%\Willbridge 90% Design RTC 02212011.docx 
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Comment 12: Sheet M-3, any thoughts given to heat tracing on pipes to reduce 
damage during freezing events? 

Response: The existing GWET system has operated for 10 years without 

encountering any O&M issues associated with freezing. The heater units 

have been removed from the design to minimize power consumption/carbon 

footprint and heat trace will be considered during cold weather months. 

Comment 13: Sheet E-2 and E-3, we have no problem as long as the DSC-2 circuit 

breaker/disconnect is within 10 feet of the DSC-1. Alternately the wire between DSC-
1 and DSC-2 has to be the same size. 

Response: Sheets E-2 and E-3 were updated accordingly. 

Comment 14: Sheet E-2 and E-3, existing design of wireway connections between 

DSC-1 and transformer load center may not conform to current NEG standards as 
shown on E-3. 

Response: Sheets E-2 and E-3 were updated accordingly. 

Should you have additional questions or comments, please do not hesitate to contact 

me via the contact information provided on page 1 . 

Sincerely, 

Grant V. Sprick, P.E. 
Certified Project Manager I 

Copies: 

Brett Hunter, Chevron EMC 
Tom Lyons, ConocoPhillips 
Eric Hetrick, ConocoPhillips 
Rich Solomon, ConocoPhillips 
Mike Misakian, ARCADIS 
Shawn Burnell, ARCADIS 

G:\PROJECTS\Chevron MBU\1001868 Willbridge Tenninai\ConocoPhillips Terminai\System O&M\Basis Of Design\90%\Willbridge 90% Design RTC 02212011.docx 
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From: 
Sent: 
To: 
CC: 
Subject: 

Grant 

Lyons, Thomas 
Tuesday, February 22, 2011 05:00 PM 
Sprick, Grant; Trewartha, Mark; Solomon, Rich; Hetrick, Eric G 
Hunter, Brett 
RE: GWET Redesign 

Thanks for your responses to the comments. I'd like a few clarifications: 

General Comments: 

Comment 3: No power poles will be allowed to be installed. Electrical should be 

overhead on cable tray or below ground. Routing of electrical should be at right angles. 

Response: We discussed this during our onsite meeting on February 4, 

2011 and agreed that power poles were not going to be a problem. 
power pole were not going to be a problem? 

I don't recall agreeing that the 

Specific Comments: 

Comment 4: Sheet G-1, will contaminated soil be generated during subcutting? If 

yes, should provide contingency for it. 

Response: Impacted soils will most likely not be generated during system 

installation. There is minimal trenching and grading required. Based on 

existing boring logs and understanding of the site, depths of trenching would 

not intersect impacted soils. Excavation will be managed according to the Portland City agreement. 

Comment 10: Sheet M-3, what about secondary containment? Is the lip on the 

concrete pad sufficient? 

Response: The lip on the concrete pad was sized to provide 519 gallons of 

containment, which only includes the surface area around the conex box for 

volume. The air sparge tank is the largest unit at 200 gallons of capacity. 

The oil water separator can hold approximately 120 gallons. What about the capacity of the 
contingency tank? Will the containment be sufficient if that capacity is included? 

Comment 12: Sheet M-3, any thoughts given to heat tracing on pipes to reduce 

damage during freezing events? 

Response: The existing GWET system has operated for 10 years without 
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encountering any O&M issues associated with freezing. The heater units 

have been removed from the design to minimize power consumption/carbon 

footprint and heat trace will be considered during cold weather months. Delta has had freeze 
breakage on their pumps, etc. previously. The Terminal routinely has to freeze-protect our lines 
during cod weather. Removing the heater units would be a mistake; sooner or later the pumps or 
lines in that building will crack due to cold weather. 

Thanks, 

Tom Lyons 

503-248-1572 

From: Sprick, Grant [mailto:Grant.Sprick@arcadis-us.com] 
Sent: Monday, February 21, 2011 5:20 PM 
To: Trewartha, Mark; Solomon, Rich; Hetrick, Eric G 
Cc: Lyons, Thomas; Hunter, Brett 
Subject: RE: GWET Redesign 

Gentlemen, thanks you all for providing these comments and meeting with us in the field to discuss 
them. Please see the attached response to provided comments. We hope to have a final design for your 
consideration in the next few weeks. We are just waiting for some key information from the utility. 

Best 

-grant 

Grant V. Sprick I Certified Project Manager I I grant.sprick@arcadis-us.com 
<mailto:firstname.lastname@arcadis-us.com> 

ARCADIS U.S., Inc. I 111 SW Columbia St., Suite 670 I Portland, OR 97201 
T. 503.220.8201 x1104 I M. 503.539.8616 I F. 503.220.8209 
www.arcadis-us.com <http://www.arcadis-us.com/> 

Professional Engineer/PE-OR, 78790 
Professional Engineer/PE-UT, 7684484-2202 

ARCADIS, Imagine the result 

Please consider the environment before printing this email. 

From: Trewartha, Mark [mailto:Mark.Trewartha@stantec.com] 
Sent: Friday, January 07, 2011 4:03 PM 
To: Sprick, Grant; 'Solomon, Rich' 
Cc: Lyons, Thomas 
Subject: RE: GWET Redesign 

Grant, 
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See attached memo for comments and/or concerns regarding our review of the GWET 90% drawings. 

Let me know if you have any questions. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

stantec.com <http://www.stantec.com> 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 

From: Sprick, Grant [mailto:Grant.Sprick@arcadis-us.com] 
Sent: Wednesday, December 01, 2010 11:16 AM 
To: 'Solomon, Rich'; Trewartha, Mark 
Cc: Lyons, Thomas 
Subject: FW: GWET Redesign 

I apologize that you didn't get this originally, perhaps the file is too big. Let's do another test 
run. Original email is below. 

-Grant 

Grant V. Sprick I Certified Project Manager I I grant.sprick@arcadis-us.com 
<mailto:firstname.lastname@arcadis-us.com> 

ARCADIS U.S., Inc. I 111 SW Columbia St., Suite 725 I Portland, OR 97201 
T. 503.220.8201 x1104 I M. 503.539.8616 I F. 503.220.8209 
www.arcadis-us.com <http://www.arcadis-us.com/> 

Professional Engineer/PE-OR, 78790 
Professional Engineer/PE-UT, 7684484-2202 

ARCADIS, Imagine the result 
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Please consider the environment before printing this email. 

From: Sprick, Grant 
Sent: Wednesday, November 17, 2010 10:11 PM 
To: Trewartha, Mark; Solomon, Rich; Lyons, Thomas 
Cc: BHunter@chevron.com 
Subject: RE: GWET Redesign 

Rich, Tom and Mark, thanks again for the provided responses (10/28 email below). I've prepared some 
follow up comments to your responses. They are provided below by original comment number. 

3) You are correct, the system at this point does not recover much product. As such, I do not think 
NAPL management will be an issue. 

4) Instead of trenching a new discharge line to the sanitary sewer, ARCADIS proposes to use the 
existing discharge connection. This would limit the amount of trenching near and underneath 
ConocoPhillips pipelines in NW Front Ave. We will use existing conduit underneath the pipelines near 
the existing location of the treatment system to route treated water to the discharge point. 

5) The size of the secondary containment is small enough that minimal disturbance to the monitoring 
well network is needed. 

6) ARCADIS is preparing a geotechnical evaluation near the retaining wall to verify that loads 
associated with the new system will not impact the retaining wall stability. The results of that 
evaluation will be provided under separate cover. 

We have taken the guidance provided on October 28 and prepared a 90% design package illustrating the 
proposed layout. Attached I have provided a copy our 90% design for your consideration. There is no 
deadline for review, but I would appreciate your comments before the end of the year if possible. 
There are a few key points that I would like to highlight. 

1) Solar Power - we are proposing to use solar power to operate the majority of the system 
components. The system will still need to be hooked into the current power service, but we are 
hoping to offset energy demand. To achieve this, we would need to install solar panels on the roof 
of the asphalt shed. I think this would great visible green remediation. 

I understand that roof materials were recently replaced. Are there roof truss structure 
specifications available for review? Should this be acceptable to you, I'd like to understand 
construction of the roof and materials used prior to moving forward with this alternative. 

2) Discharge Location - As stated above, we are proposing to use the existing discharge piping 
as opposed to installing a new connection to the sanitary sewer line. Reasons for this proposal 
include: 

a. Avoid the need to trench near and underneath ConocoPhillips pipelines 

b. Avoid the need for additional permits 

c. Cost control 

Following receipt of your comments and suggestions, we will incorporate into a final design that 
will be used for subcontractor costing. Feel free to contact me with questions whenever you want to. 
I will reach out to all of you in the next few weeks to see if you have any preliminary questions. 
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Regards 

-Grant 

Grant V. Sprick I Certified Project Manager I I grant.sprick@arcadis-us.com 
<mailto:firstname.lastname@arcadis-us.com> 

ARCADIS U.S., Inc. I 111 SW Columbia St., Suite 725 I Portland, OR 97201 
T. 503.220.8201 x1104 I M. 503.539.8616 I F. 503.220.8209 
www.arcadis-us.com <http://www.arcadis-us.com/> 

Professional Engineer/PE-OR, 78790 
Professional Engineer/PE-UT, 7684484-2202 

ARCADIS, Imagine the result 

Please consider the environment before printing this email. 

From: Trewartha, Mark [mailto:Mark.Trewartha@stantec.com] 
Sent: Thursday, October 28, 2010 10:12 AM 
To: Sprick, Grant 
Cc: Solomon, Rich; Lyons, Thomas; BHunter@chevron.com 
Subject: GWET Redesign 

Grant, 

The attached memo is in response to your questions and concerns associated with the redesign and 
placement of the groundwater extraction and treatment (GWET) system. The questions and concerns 
were outlined in an email sent on October 7, 2010. 

Let me know if you have any questions. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

stantec.com <http://www.stantec.com> 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 
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NOTICE: This e-mail and any files transmitted with it are the property of ARCADIS U.S., Inc. and its 
affiliates. All rights, including without limitation copyright, are reserved. The proprietary 
information contained in this e-mail message, and any files transmitted with it, is intended for the 
use of the recipient(s) named above. If the reader of this e-mail is not the intended recipient, you 
are hereby notified that you have received this e-mail in error and that any review, distribution or 
copying of this e-mail or any files transmitted with it is strictly prohibited. If you have received 
this e-mail in error, please notify the sender immediately and delete the original message and any 
files transmitted. The unauthorized use of this e-mail or any files transmitted with it is 
prohibited and disclaimed by ARCADIS U.S., Inc. and its affiliates. Nothing herein is intended to 
constitute the offering or performance of services where otherwise restricted by law. 
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From: 
Sent: 
To: 
CC: 

Subject: 
Attachments: 

Val, 

Trewartha, Mark 
Tuesday, February 22, 2011 04:39 PM 
Uyeda, Valerie J 
Lyons, Thomas; Hetrick, Eric G; Solomon, Rich; Brown, Stanley V; Larsen, Alice; 
Carlton-Franco, Chris 
RE: Portland Dead Leg Project- digging will occur- need Stantec response 
RE Pipe Replacement work at the Portland Terminal.htm 

I have notified DEQ of the digging on 2/28. 

Regarding soil impacts, Stantec can make a field call on weather soil appears to be contaminated. 
If not it can be used. If suspected, we will collect samples and would have to wait to get lab 
results before reusing. 

Also, for you information and records, I have attached Mike Romero's (DEQ) response to our 
notification of digging. His response details what protocols he would like followed for any 
digging, etc. 

Let me know if you have any questions. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

stantec.com <http://www.stantec.com> 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 
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From: Uyeda, Valerie J [mailto:Valerie.J.Uyeda@conocophillips.com] 
Sent: Monday, February 21, 2011 8:14AM 
To: Trewartha, Mark 
Cc: Lyons, Thomas; Hetrick, Eric G; Solomon, Rich; Brown, Stanley V 
Subject: RE: Portland Dead Leg Project - digging will occur - need Stantec response 

Mark 

Please confirm that you gave DEQ preliminary notification that we will start digging on 2/28. 

Also, I never did get a response from you as to whether we should assume soil is impacted and 
dispose immediately or evaluate reuse/disposal options. Please advise. Thank you. 

- Val -

From: Solomon, Rich 
Sent: Wednesday, February 09, 2011 6:52 AM 
To: Brown, Stanley V; 'Mark.Trewartha@stantec.com' 
Cc: Uyeda, Valerie J; Lyons, Thomas; Hetrick, Eric G 
Subject: Re: Portland Dead Leg Project - digging will occur 

Mark, 

I think you gave DEQ preliminary notification. Please provide DEQ with this confirmed start date. 
Once notification is complete please send a confirmation email to everyone on this email. 

Thanks 
Rich 

From: Brown, Stanley V 
To: Solomon, Rich; Trewartha Mark (Mark.Trewartha@stantec.com) <Mark.Trewartha@stantec.com> 
Cc: Uyeda, Valerie J; Lyons, Thomas; Hetrick, Eric G 
Sent: Wed Feb 09 08:42:42 2011 
Subject: RE: Portland Dead Leg Project - digging will occur 

Rich did a notification get filed with DEQ for this work? We are planning to kick this project off 
on Monday February 28th. 

Stan Brown 

From: Solomon, Rich 
Sent: Monday, January 24, 2011 5:17 PM 
To: Trewartha Mark (Mark.Trewartha@stantec.com) 
Cc: Uyeda, Valerie J; Lyons, Thomas; Brown, Stanley V; Hetrick, Eric G 
Subject: FW: Portland Dead Leg Project - digging will occur 

Mark, 
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Please review the below email from Val related to an upcoming pipeline removal project at Portland 
Terminal. Pease provide notification to DEQ for the upcoming soil excavation as required by DEQ. 
Although the exact start date is not yet known you can provide an approximate start date 
(2/21?). Also please review the attached figures and determine if the pipelines are within areas 
of known impacts. A decision will need to be made on whether to assume soil is impacted and 
dispose immediately or store onsite and evaluate reuse/disposal options based on analytical data. 

Once notification to DEQ is made please send a confirmation email to everyone on this email. 

Thanks, 
Rich 

Remember - Safety is not a job; it is a way of life. 

Rich Solomon 
Site Manager 
ConocoPhillips 
3900 Kilroy Airport Way, Suite 210 
Long Beach, Ca 90806 
phone: (562) 290-1551 
cell: (714) 224-9921 
email: rich.solomon@conocophillips.com 

From: Uyeda, Valerie J 
Sent: Monday, January 24, 2011 1:32 PM 
To: Solomon, Rich; Hetrick, Eric G 
Cc: Brown, Stanley V; Lyons, Thomas 
Subject: FW: Portland Dead Leg Project - digging will occur 

Rich and Eric: 

Here is a heads up that there will some digging at the Portland Terminal to remove pipeline dead 
legs (pipelines that are not needed) . We anticipate digging in 4 distinct locations as highlighted 
in orange on the attached PDF documents. The aerial overhead shows 4 locations on one document. 
The other 2 documents show the locations in Tank Farm 1 and Tank Farm 2. 

<< File: Expected dig locations for dead leg removal at Portland.pdf >> 

As seen in the attached e-mails, Stantec is supposed to give Mike Romero, DEQ, 5 days notice that it 
will be digging. Stan Brown is the project manager on this. Please let Stantec know that we plan 
to do some digging so that DEQ can be notified. If you need a precise date, then please contact 
Stan in another few weeks when the project kicks off. We would like to do the notification now, if 
possible, so we don't hold up the project waiting for 5 days to pass after notification. 

<< File: RE construction work at the terminal.msg >> << Message: Soil resuse >> 

If the Terminal wants to reuse the soil, then Stantec wants us to contract directly with them for 
the sampling and analysis. At this point, we do not know how much soil will be generated as we are 
unsure of how far they will need to dig to unearth the pipelines. If these areas are in areas of 
known contamination, then we would dispose of this soil at an approved landfill. Based on the 
location of these dig, should we just plan to dispose of this soil? 

Please let me if any additional information is needed at this time. Thanks. 

- Val -

From: Brown, Stanley V 
Sent: Monday, January 24, 2011 9:21AM 
To: Uyeda, Valerie J 
Subject: FW: Portland Dead Leg Project 

Val, 
Just an FYI we are in the process of scheduling this work at Portland. At this time I do not have a 
start date, but would hope to have this project going in the next few weeks if possible. There will 
be some digging involved with this project, which will be field determined once we get going. I know 
at Portland we have digging restrictions, is there something I need to do to prepare for this work? 
Call if you need to talk. Thanks. 
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Stan Brown 
ConocoPhillips 
Major Maintenance Superintendant 
562-290-1548-0ffice 
310-345-6776-Cell 

From: Edwards, Scott S 
Sent: Monday, January 24, 2011 8:50AM 
To: Brown, Stanley V 
Cc: Devito, Mike J 
Subject: FW: Portland Dead Leg Project 

This looks great-- please do forward to Brinderson for an estimate. Thanks, 

Scott 

From: Brown, Stanley V 
Sent: Monday, January 24, 2011 8:41AM 
To: Edwards, Scott S 
Subject: Portland Dead Leg Project 

Scott, 
Mike and Butch finished the scope of work for Portland Dead Leg. With your approval I will forward 
this on to Brinderson to provide an estimate and get this work scheduled. Thanks Mike nice work. 

<< File: Portland Dead Leg Pictures.zip >> << File: 2011 Portland Dead Leg SOW .doc >> 

Stan Brown 
ConocoPhillips 
Major Maintenance Superintendant 
562-290-1548-0ffice 
310-345-6776-Cell 
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From: 
Sent: 
To: 
Cc: 
Subject: 

ROMERO Mike [ROMERO.Mike@deq.state.or.us] 
Thursday, February 10, 2011 5:50 PM 
Trewartha, Mark 
Larsen, Alice; Carlton-Franco, Chris; Solomon, Rich; Hetrick, Eric G 
RE: Pipe Replacement work at the Portland Terminal 

Thanks Mark. Just remember to follow the Contaminated Media 
any source areas are 

or map 
to document waste 
tanks or what? 
Portland 

Mike 

be sure to document and record it 
the location of the lines should be 

Do you know if the lines are 
be sure that the has obtained whatever 

erosion control 
of this needs a construction storm water 

From: Trewartha, Mark [mailto:Mark.Trewartha@stantec.coml 
Sent: Thursday, February 10, 20111:56 PM 
To: ROMERO Mike 
Cc: Larsen, Alice; Carlton-Franco, Chris; Solomon, Rich; Hetrick, Eric G 
Subject: Pipe Replacement work at the Portland Terminal 

Mike, 

A site 

As mentioned during the WTG meeting, the Portland Terminal is planning to remove pipeline dead legs 
(pipelines that are not needed). The Terminal anticipates digging in 4 distinct locations. The work is 
scheduled for February 281

h. Stantec will be onsite to observe and collect samples as necessary. 

Let me know if you have any questions. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

sta1111b~c.com 

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or 
used for any purpose except with Stantec's written authorization. If you are not the intended recipient, please delete 
all copies and notify us immediately. 

the before 

Le contenu de ce courriel est Ia propriete confidentielle de Stantec et ne devrait pas etre reproduit, modifie, distribue 
ou utilise sans l'autorisation ecrite de Stantec. Si vous avez regu ce message par erreur veuillez supprimer sans delai 
toutes ses copies et nous en aviser immediatement. 

reflechissez 
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From: 
Sent: 
To: 
Cc: 
Subject: 

ROMERO Mike [ROMERO.Mike@deq.state.or.us] 
Thursday, February 10, 2011 5:50 PM 
Trewartha, Mark 
Larsen, Alice; Carlton-Franco, Chris; Solomon, Rich; Hetrick, Eric G 
RE: Pipe Replacement work at the Portland Terminal 

Thanks Mark. Just remember to follow the Contaminated Media 
any source areas are 

or map 
to document waste 
tanks or what? 
Portland 

Mike 

be sure to document and record it 
the location of the lines should be 

Do you know if the lines are 
be sure that the has obtained whatever 

erosion control 
of this needs a construction storm water 

From: Trewartha, Mark [mailto:Mark.Trewartha@stantec.coml 
Sent: Thursday, February 10, 20111:56 PM 
To: ROMERO Mike 
Cc: Larsen, Alice; Carlton-Franco, Chris; Solomon, Rich; Hetrick, Eric G 
Subject: Pipe Replacement work at the Portland Terminal 

Mike, 

A site 

As mentioned during the WTG meeting, the Portland Terminal is planning to remove pipeline dead legs 
(pipelines that are not needed). The Terminal anticipates digging in 4 distinct locations. The work is 
scheduled for February 281

h. Stantec will be onsite to observe and collect samples as necessary. 

Let me know if you have any questions. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

sta1111b~c.com 

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or 
used for any purpose except with Stantec's written authorization. If you are not the intended recipient, please delete 
all copies and notify us immediately. 

the before 

Le contenu de ce courriel est Ia propriete confidentielle de Stantec et ne devrait pas etre reproduit, modifie, distribue 
ou utilise sans l'autorisation ecrite de Stantec. Si vous avez regu ce message par erreur veuillez supprimer sans delai 
toutes ses copies et nous en aviser immediatement. 

reflechissez 
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From: 
Sent: 
To: 
CC: 

Subject: 

Thanks Val. 

Trewartha, Mark 
Tuesday, February 22, 2011 11 :31 PM 
Uyeda, Valerie J 
Lyons, Thomas; Hetrick, Eric G; Solomon, Rich; Brown, Stanley V; Larsen, Alice; 
Carlton-Franco, Chris 
RE: Portland Dead Leg Project- digging will occur- need Stantec response 

I have a call into Stan to discuss some of what you have brought up. 
attending the KO meeting on Monday. 

In addition, Stantec will be 

From the work plan Stan forwarded, it appears that digging will be limited to four areas and mainly 
for the purpose of pipe direction confirmation. At this point, Stantec is assuming we will be 
onsite for these activities and will be responsible for documenting activities conducted at these 
times. 

Most of the other work outlined in the work plan appears to be aboveground. Ideally for these 
activities, documentation regarding procedures used to find/open the pipes, documentation of what 
lines were left in place and which were removed, documentation on containment of product and other 
liquids evacuated from the pipe, and documentation of capping of the ends should be sufficient. 
Pictures and a site map showing all the areas would also be beneficial. However, assuming that this 
work is all aboveground, documentation verifying that no release of product or water from the pipes 
occurred during these activities would be adequate. I am assuming that overall documentation for 
the Dead Leg Project will be covered in a report generated by the contractor conducting the work. 
If so, a copy of this report attached as an amendment to our report on activities observed by 
Stantec should be sufficient documentation for DEQ. 

In addition, if containment is not maintained during activities related to purging product and water 
from the pipes and Stantec is not onsite, Stantec should be notified. Primary Stantec contact for 
this work will be Chris Carlton-Franco. Secondary Stantec contact would be myself. 

Let me know if you have any questions. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

stantec.com <http://www.stantec.com> 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 
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u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 

From: Uyeda, Valerie J [mailto:Valerie.J.Uyeda@conocophillips.com] 
Sent: Tuesday, February 22, 2011 3:00 PM 
To: Trewartha, Mark 
Cc: Lyons, Thomas; Hetrick, Eric G; Solomon, Rich; Brown, Stanley V; Larsen, Alice; Carlton-Franco, 
Chris 
Subject: RE: Portland Dead Leg Project - digging will occur - need Stantec response 

Mark 

This activity should disturb less than 1 acre of soil so no stormwater construction permit will be 
required. 

As for documenting and recording any source areas, can you provide guidance to Stan Brown and Mike 
DeVito on what documentation you expect. Should the project team make it a point to contact Stantec 
immediately if contamination is found? If yes, would that be you they should contact? Thanks. 

- Val -

From: Trewartha, Mark [mailto:Mark.Trewartha@stantec.com] 
Sent: Tuesday, February 22, 2011 8:40AM 
To: Uyeda, Valerie J 
Cc: Lyons, Thomas; Hetrick, Eric G; Solomon, Rich; Brown, Stanley V; Larsen, Alice; Carlton-Franco, 
Chris 
Subject: RE: Portland Dead Leg Project - digging will occur - need Stantec response 

Val, 

I have notified DEQ of the digging on 2/28. 

Regarding soil impacts, Stantec can make a field call on weather soil appears to be contaminated. 
If not it can be used. If suspected, we will collect samples and would have to wait to get lab 
results before reusing. 

Also, for you information and records, I have attached Mike Romero's (DEQ) response to our 
notification of digging. His response details what protocols he would like followed for any 
digging, etc. 
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Let me know if you have any questions. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

stantec.com <http://www.stantec.com> 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 

From: Uyeda, Valerie J [mailto:Valerie.J.Uyeda@conocophillips.com] 
Sent: Monday, February 21, 2011 8:14AM 
To: Trewartha, Mark 
Cc: Lyons, Thomas; Hetrick, Eric G; Solomon, Rich; Brown, Stanley V 
Subject: RE: Portland Dead Leg Project - digging will occur - need Stantec response 

Mark 

Please confirm that you gave DEQ preliminary notification that we will start digging on 2/28. 

Also, I never did get a response from you as to whether we should assume soil is impacted and 
dispose immediately or evaluate reuse/disposal options. Please advise. Thank you. 

- Val -

From: Solomon, Rich 
Sent: Wednesday, February 09, 2011 6:52 AM 
To: Brown, Stanley V; 'Mark.Trewartha@stantec.com' 
Cc: Uyeda, Valerie J; Lyons, Thomas; Hetrick, Eric G 
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Subject: Re: Portland Dead Leg Project - digging will occur 

Mark, 

I think you gave DEQ preliminary notification. Please provide DEQ with this confirmed start date. 
Once notification is complete please send a confirmation email to everyone on this email. 

Thanks 
Rich 

From: Brown, Stanley V 
To: Solomon, Rich; Trewartha Mark (Mark.Trewartha@stantec.com) <Mark.Trewartha@stantec.com> 
Cc: Uyeda, Valerie J; Lyons, Thomas; Hetrick, Eric G 
Sent: Wed Feb 09 08:42:42 2011 
Subject: RE: Portland Dead Leg Project - digging will occur 

Rich did a notification get filed with DEQ for this work? We are planning to kick this project off 
on Monday February 28th. 

Stan Brown 

From: Solomon, Rich 
Sent: Monday, January 24, 2011 5:17 PM 
To: Trewartha Mark (Mark.Trewartha@stantec.com) 
Cc: Uyeda, Valerie J; Lyons, Thomas; Brown, Stanley V; Hetrick, Eric G 
Subject: FW: Portland Dead Leg Project - digging will occur 

Mark, 

Please review the below email from Val related to an upcoming pipeline removal project at Portland 
Terminal. Pease provide notification to DEQ for the upcoming soil excavation as required by DEQ. 
Although the exact start date is not yet known you can provide an approximate start date 
(2/21?). Also please review the attached figures and determine if the pipelines are within areas 
of known impacts. A decision will need to be made on whether to assume soil is impacted and 
dispose immediately or store onsite and evaluate reuse/disposal options based on analytical data. 

Once notification to DEQ is made please send a confirmation email to everyone on this email. 

Thanks, 
Rich 

Remember - Safety is not a job; it is a way of life. 

Rich Solomon 
Site Manager 
ConocoPhillips 
3900 Kilroy Airport Way, Suite 210 
Long Beach, Ca 90806 
phone: (562) 290-1551 
cell: (714) 224-9921 
email: rich.solomon@conocophillips.com 

From: Uyeda, Valerie J 
Sent: Monday, January 24, 2011 1:32 PM 
To: Solomon, Rich; Hetrick, Eric G 
Cc: Brown, Stanley V; Lyons, Thomas 
Subject: FW: Portland Dead Leg Project - digging will occur 

Rich and Eric: 
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Here is a heads up that there will some digging at the Portland Terminal to remove pipeline dead 
legs (pipelines that are not needed) . We anticipate digging in 4 distinct locations as highlighted 
in orange on the attached PDF documents. The aerial overhead shows 4 locations on one document. 
The other 2 documents show the locations in Tank Farm 1 and Tank Farm 2. 

<< File: Expected dig locations for dead leg removal at Portland.pdf >> 

As seen in the attached e-mails, Stantec is supposed to give Mike Romero, DEQ, 5 days notice that it 
will be digging. Stan Brown is the project manager on this. Please let Stantec know that we plan 
to do some digging so that DEQ can be notified. If you need a precise date, then please contact 
Stan in another few weeks when the project kicks off. We would like to do the notification now, if 
possible, so we don't hold up the project waiting for 5 days to pass after notification. 

<< File: RE construction work at the terminal.msg >> << Message: Soil resuse >> 

If the Terminal wants to reuse the soil, then Stantec wants us to contract directly with them for 
the sampling and analysis. At this point, we do not know how much soil will be generated as we are 
unsure of how far they will need to dig to unearth the pipelines. If these areas are in areas of 
known contamination, then we would dispose of this soil at an approved landfill. Based on the 
location of these dig, should we just plan to dispose of this soil? 

Please let me if any additional information is needed at this time. Thanks. 

- Val -

From: Brown, Stanley V 
Sent: Monday, January 24, 2011 9:21AM 
To: Uyeda, Valerie J 
Subject: FW: Portland Dead Leg Project 

Val, 
Just an FYI we are in the process of scheduling this work at Portland. At this time I do not have a 
start date, but would hope to have this project going in the next few weeks if possible. There will 
be some digging involved with this project, which will be field determined once we get going. I know 
at Portland we have digging restrictions, is there something I need to do to prepare for this work? 
Call if you need to talk. Thanks. 

Stan Brown 
ConocoPhillips 
Major Maintenance Superintendant 
562-290-1548-0ffice 
310-345-6776-Cell 

From: Edwards, Scott S 
Sent: Monday, January 24, 2011 8:50AM 
To: Brown, Stanley V 
Cc: Devito, Mike J 
Subject: FW: Portland Dead Leg Project 

This looks great-- please do forward to Brinderson for an estimate. Thanks, 

Scott 

From: Brown, Stanley V 
Sent: Monday, January 24, 2011 8:41AM 
To: Edwards, Scott S 
Subject: Portland Dead Leg Project 

Scott, 
Mike and Butch finished the scope of work for Portland Dead Leg. With your approval I will forward 
this on to Brinderson to provide an estimate and get this work scheduled. Thanks Mike nice work. 

<< File: Portland Dead Leg Pictures.zip >> << File: 2011 Portland Dead Leg SOW .doc >> 

Stan Brown 
ConocoPhillips 
Major Maintenance Superintendant 
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562-290-1548-0ffice 
310-345-6776-Ce11 
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From: 
Sent: 
To: 
CC: 
Subject: 

Angie, 

Trewartha, Mark 
Wednesday, March 09, 2011 11:16 PM 
Mozart, Angie (PTS Staffing Solutions) 
Peterson, Marc; Carlton-Franco, Chris; Larsen, Alice; Hetrick, Eric G 
RE: AOC Site #0922 (Acq. #0608) Portland, OR 

We will be most likely using a vacuum truck to clean out some of the sediment that has accumulated 
inside. Other than that, just some hand tools to collect samples of sediment and/or water. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

<http://www.stantec.com> stantec.com 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 

From: Mozart, Angie (PTS Staffing Solutions) [mailto:Angie.Mozart@contractor.conocophillips.com] 
Sent: Wednesday, March 09, 2011 3:13 PM 
To: Trewartha, Mark 
Subject: AOC Site #0922 (Acq. #0608) Portland, OR 

Mark, 

BNSF asked me what tools would be used for sampling the manhole on their property? It will affect 
potential insurance costs for the license ... 

Thanks, 
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Angie Mozart 

Contracts Associate 

Principal Technical Services - Approved service provider of 

ConocoPhillips Company, Corporate Real Estate -

Property Tax, Real Estate, Right of Way & Claims (PTRRC) 

1232 Park Street, Suite 300 

Paso Robles, CA 93446 

Phone: (805) 226-2653 

angie.mozart@contractor.conocophillips.com 

The information contained in this message may be CONFIDENTIAL and is intended for the addressee 
only. Any unauthorized use, dissemination of the information or copying of this message is 
prohibited. If you are not the addressee, please notify the sender immediately by return e-mail and 
delete this message. Thank You. 
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RM&R/ PTRRC PROJECT REQUEST & INFORMATION FORM 
RM&R Request Date 3/24/2010 PTRRC Received Date 4/9/2010 rJl n nCf\IC\AIAI r>..ll=\fl/ 

RM&R Required Date TBD PTRRC Closed Date D HISTORICAL D AMENDMENT 

SITE SPECIFIC INFORMATION SITE MANAGER INFORMATION ACCOUNTING INFORMATION 

SITE OF OPEN ENVIRONMENTAL CASE Site Manager Rich Solomon RM&R Site ID# 0922 

Acquisition# (4 digits) 0608 Street Address 3900 Kilroy Airport Way, Ste. 210 WNG. Number WNG.000.0922.00.AS 
Street Address 5528 NW Doane Ave City Long Beach Company Code I 01 
City Portland State, Zip CA, 90806 G/L Account No. I 713000 Rent/Property Fees 
State and Zip Oregon, 97210 Office Phone 562-290-1551 ENFOS P.O.# Required For Expenditures 

Ownership Status COP Owned Cell Number Purchase Order# 

Heritage Company Conoco Email rich.solomon@conocoj;lhillij;ls.com Bus. Unit# (6-7 digits) 0922 

CONSULTANT INFORMATION REGULATORY AGENCY PROJECT LOCATION 

Company Name Stantec Agency Name Oregon Dept of Env. Quality Assessor Parcel # R315837 
Street Address 7730 SW Mohawk Street Agency Location Portland, OR Street Address 
City Tualatin Agency Phone (503) 229-5563 City Portland 
State and Zip Oregon, 97062 Agency Contact Mike Romero State and Zip OR 97210 
Project Manager Chris Carlton-Franco Agency Email Romero.Mike@deg.state.or.us County Multnomah 
Work Phone (503) 691-2030 Ext 148 Legal Description: Location is south of the intersection of 
Email Address: Chris. CarltonFranco@stantec.com NW Doane Ave and NW St. Helens Rd on the NE side of 

LANDOWNER 1 LANDOWNER 2(1t Applicable) TENANT (If Applicable) 

Owner #1 Name BNSF Owner #2 Name Name 
Street Address 3017 Lou Menk Drive, Ste 100 Street Address Street Address 
City Fort Worth City City 
State and Zip Texas, 76131-2800 State and Zip State and Zip 
P.O. Box P.O. Box P.O. Box 
P.O. City & Zip P.O. City & Zip P.O. City & Zip 
Phone (817) 230-2633 Phone Phone 
Contact Thru Heather at Jones Lang LaSalle Contact Thru 
On Premises? No On Premises? On Premises? I 
LANDOWNER ATTORNE'((It Applicable) PROPERTY MANAGEMENT(It Applicable) PTRRC CONTACT 

Law Office Company PTRRC Associate Colleen HagemannARM 
Attorney Contact Name Phone 805.226.2649 
Street Address Street Address PTRRC Agent Randy Booth 
City City City Paso Robles 
State and Zip State and Zip Phone 805.226.2641 
Phone Phone COP Legal Paul Hamada 

WORK DESCRIPTION ACCESS SCOPE PROJECT INFORMATION 
Agency-required storm water sampling: Need access to BNSF property to collect a Access Scope I Agreement Type I Access 
sample from MH-9 (see attached figues for location), access required for at least four Other: Start Date 5/1/2010 
sampling events Access Restrictions Detail/Other Notes: Project Duration 11 year 

Access Property Type I other 
Other (specify) Railroad ROW 

TOBIN# PRW33936 

RW# 

REPORT SUBMITTAL REQUIREMENTS AGREEMENT INFO CPTRRC AFTER CLOSING) PRE-NOTIFICATION REQMNTS 
Frequency Agreement Date In Advance I 
Type Agmt Expire Date When 
To Whom Access Fee To Whom I 
Other Fee Frequency Other 

Property Owner 
Form of Notification 

Tax ID# 
Indicate in which Electronic Data Management System (EDMlJ Agreement resides Upload if Not in EDMS. D WEB-X D LNELINK 

I 

Required completion by RM&R or its Consultant I Drop-Down Data Selection 
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From: 
Sent: 
To: 
CC: 

Terry, Ben F. 
Sunday, March 27, 2011 04:13AM 
Hetrick, Eric G; Harms, Clint; Trewartha, Mark; Gdak, Chris 
Solomon, Rich; Fischman, Dan: 

Subject: RE: AOC Site #0922 (Acq. #0608) CVX TRANSITIONING 76 TERMINAL- 5528 NW Doane Ave., 
Portland, OR 

Attachments: Untitled Attachment; Untitled Attachment; Untitled Attachment; Untitled Attachment; 
BNSF Cover letter_Application_Work plan_Drawings.pdf; 0922(0608) BNSF -
Stormwater.xls; Portland Terminal Access Agreement- Chevron- Fully Executed.pdf 

Thanks Eric, 

We all appreciate your efforts and the attached data package. CEMC will pursue the offsite access 
agreement beginning on 4/1/2011. 

Clint, 

Please review the attached files and capture the appropriate comments and action items on the site 
MOC form. Consult with Mark and Chris as needed. After transition we will collaborate on how we 
(CEMC/Stantec) will address the offsite access issues. 

I request that you distribute to CEMC and COP the updated MOC form by COB Monday. 

Thanks, 

Ben Terry 
Project Manager 

Chevron Environmental Management Company 
Marketing Business Unit 
6101 Bollinger Canyon Road 

BR1X 5222 

San Ramon, CA 94583 
Tel 925 790 6240 
bfterry@chevron.com <mailto:bfterry@chevron.com> 

From: Hetrick, Eric G [mailto:Eric.G.Hetrick@conocophillips.com] 
Sent: Friday, March 25, 2011 8:51AM 
To: Trewartha, Mark; Gdak, Chris 
Cc: Terry, Ben F.; Solomon, Rich; Fischman, Dan: 
Subject: FW: AOC Site #0922 (Acq. #0608) CVX TRANSITIONING TERMINAL- 5528 NW Doane Ave., Portland, 
OR 

All, 

Per our transportation transition discussion last week with Chevron I inquired with PTRRC regarding 
the status of the offsite access agreement with BNSF. In conversations with PTRRC, it appeared that 
they were still in the early stages of discussions with BNSF and that the likelihood of procuring 
the access agreement in the next two weeks (or prior to formal site transition) was slim. Based on 
this information I asked that PTRRC prepare a package of the information that they have obtained to 
date so this information can be provided to Chevron/Stantec in the hopes that the momentum that has 
been recognized in attempting to procure this agreement can be maintained. Please see PTRRC's note 
below and associated attachments for details and let me know if you have any questions or require 
any additional information. 
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Best Regards, 
Eric 

Eric G. Hetrick 
Site Manager - Risk Management and Remediation 
ConocoPhillips Company 
76 Broadway 
Sacramento, CA 95818 
916-558-7604 (office) 
916-307-3450 (cell) 
916-558-7639 (fax) 
Eric.G.Hetrick@conocophillips.com 

RM&R Safety Principles: 
Report to work physically rested and mentally alert. 
Observe and coach your co-workers to ensure that they work safely. 
Do not improvise or take short cuts - follow procedures. 
There is zero tolerance for willful unsafe actions. 
Stop all unsafe work. 

From: Mozart, Angie (PTS Staffing Solutions) 
Sent: Friday, March 25, 2011 8:36AM 
To: Hetrick, Eric G 
Cc: Hagemann, Colleen S. 
Subject: AOC Site #0922 (Acq. #0608) CVX TRANSITIONING TERMINAL- 5528 NW Doane Ave., Portland, OR 

Eric, 

Last week, after realizing the BNSF agreement would not get completed by the end of this month, you 
requested that I send you the information related to this off-site access agreement in order to 
transfer this to Chevron. I've attached the following documents regarding the BNSF access agreement 
that I was working on with Jones Lang LaSalle for access to manhole-9 on the BNSF railroad property 
adjacent to the Portland Terminal. The numbers below match the attachment order: 

Email from Heather Calhoun at Jones Lang LaSalle (JLL), including the Word version of the License 
for Environmental Access (Tracking #10-41650) from BNSF which was returned to Stantec. This 
agreement requires a name change that will cost $600.00. BNSF/JLL initially waived the deposit and 
contract fee of $1000.00. 
Email dated 3/9/11 from consultant regarding tools that would be used for the sampling. JLL wanted 
clarification of what was involved; they might be able to waive their standard requirement of 
$500.00 railroad protective insurance for this project (per phone call with Heather on 3/8/11). 
Email dated 2/10/11 from consultant regarding fax of BNSF's insurance requirements. 
Email dated 1/19/11 including Environmental Access Permit response from JLL with original agreement, 
which includes requirements. 
PDF file of original BNSF application submitted to JLL. Later JLL requested that the permit be 
resubmitted in name of company doing the work - the consultant. Unfortunately it was not clarified 
at that time that Stantec works on behalf of COP, and since COP is the responsible party, it would 
need to be in COP's name. 
Our PRF for project description and contacts. 

Unrelated to the BNSF project, I've attached the Portland Terminal Right of Entry Agreement from COP 
to Chevron from 2009. 
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Please let me know if you have any questions or if you need anything else. 

Regards, 

Angie Mozart 

Contracts Associate 

Principal Technical Services - Approved service provider of 

ConocoPhillips Company, Corporate Real Estate -

Property Tax, Real Estate, Right of Way & Claims (PTRRC) 

1232 Park Street, Suite 300 

Paso Robles, CA 93446 

Phone: (805) 226-2653 

angie.mozart@contractor.conocophillips.com 

The information contained in this message may be CONFIDENTIAL and is intended for the addressee 
only. Any unauthorized use, dissemination of the information or copying of this message is 
prohibited. If you are not the addressee, please notify the sender immediately by return e-mail and 
delete this message. Thank You. 
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RM&R/ PTRRC PROJECT REQUEST & INFORMATION FORM 
RM&R Request Date 3/24/2010 PTRRC Received Date 4/9/2010 rJl n nCf\IC\AIAI r>..ll=\fl/ 

RM&R Required Date TBD PTRRC Closed Date D HISTORICAL D AMENDMENT 

SITE SPECIFIC INFORMATION SITE MANAGER INFORMATION ACCOUNTING INFORMATION 

SITE OF OPEN ENVIRONMENTAL CASE Site Manager Rich Solomon RM&R Site ID# 0922 

Acquisition# (4 digits) 0608 Street Address 3900 Kilroy Airport Way, Ste. 210 WNG. Number WNG.000.0922.00.AS 
Street Address 5528 NW Doane Ave City Long Beach Company Code I 01 
City Portland State, Zip CA, 90806 G/L Account No. I 713000 Rent/Property Fees 
State and Zip Oregon, 97210 Office Phone 562-290-1551 ENFOS P.O.# Required For Expenditures 

Ownership Status COP Owned Cell Number Purchase Order# 

Heritage Company Conoco Email rich.solomon@conocoj;lhillij;ls.com Bus. Unit# (6-7 digits) 0922 

CONSULTANT INFORMATION REGULATORY AGENCY PROJECT LOCATION 

Company Name Stantec Agency Name Oregon Dept of Env. Quality Assessor Parcel # R315837 
Street Address 7730 SW Mohawk Street Agency Location Portland, OR Street Address 
City Tualatin Agency Phone (503) 229-5563 City Portland 
State and Zip Oregon, 97062 Agency Contact Mike Romero State and Zip OR 97210 
Project Manager Chris Carlton-Franco Agency Email Romero.Mike@deg.state.or.us County Multnomah 
Work Phone (503) 691-2030 Ext 148 Legal Description: Location is south of the intersection of 
Email Address: Chris. CarltonFranco@stantec.com NW Doane Ave and NW St. Helens Rd on the NE side of 

LANDOWNER 1 LANDOWNER 2(1t Applicable) TENANT (If Applicable) 

Owner #1 Name BNSF Owner #2 Name Name 
Street Address 3017 Lou Menk Drive, Ste 100 Street Address Street Address 
City Fort Worth City City 
State and Zip Texas, 76131-2800 State and Zip State and Zip 
P.O. Box P.O. Box P.O. Box 
P.O. City & Zip P.O. City & Zip P.O. City & Zip 
Phone (817) 230-2633 Phone Phone 
Contact Thru Heather at Jones Lang LaSalle Contact Thru 
On Premises? No On Premises? On Premises? I 
LANDOWNER ATTORNE'((It Applicable) PROPERTY MANAGEMENT(It Applicable) PTRRC CONTACT 

Law Office Company PTRRC Associate Colleen HagemannARM 
Attorney Contact Name Phone 805.226.2649 
Street Address Street Address PTRRC Agent Randy Booth 
City City City Paso Robles 
State and Zip State and Zip Phone 805.226.2641 
Phone Phone COP Legal Paul Hamada 

WORK DESCRIPTION ACCESS SCOPE PROJECT INFORMATION 
Agency-required storm water sampling: Need access to BNSF property to collect a Access Scope I Agreement Type I Access 
sample from MH-9 (see attached figues for location), access required for at least four Other: Start Date 5/1/2010 
sampling events Access Restrictions Detail/Other Notes: Project Duration 11 year 

Access Property Type I other 
Other (specify) Railroad ROW 

TOBIN# PRW33936 

RW# 

REPORT SUBMITTAL REQUIREMENTS AGREEMENT INFO CPTRRC AFTER CLOSING) PRE-NOTIFICATION REQMNTS 
Frequency Agreement Date In Advance I 
Type Agmt Expire Date When 
To Whom Access Fee To Whom I 
Other Fee Frequency Other 

Property Owner 
Form of Notification 

Tax ID# 
Indicate in which Electronic Data Management System (EDMlJ Agreement resides Upload if Not in EDMS. D WEB-X D LNELINK 

I 

Required completion by RM&R or its Consultant I Drop-Down Data Selection 
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ConocriPhillips 

Jones Lang LaSalle 
Attn: Permit Services 
3017 Lou Menk Drive, Suite 100 
Fort Worth, TX 76131-2800 

October 12, 2010 

Re: BNSF Railway Application for Environmental Access Permit 
South ofNW Doane Avenue and St. Helens Road, Portland, OR 
AOC Site#: 0922 
Acquisition #: 0608 

Permit Services: 

Angie Mozart 
Property Tax, Real Estate, 

Right of Way and Claims 
1232 Park Street, Suite 300 
Paso Robles, CA 93446 
Phone(805)226-2653 
Fax: (805} 239-4410 

Sent Via Certified Mail 

ConocoPbillips Company respectfully submits the attached application and supporting documents to 
request access to BNSF's manhole-9 (MH-9), located near ConocoPbillips' Willbridge Terminal, 
#0608, which is located at 5528 NW Doane Avenue in Portland, OR. The Oregon Department of 
Environmental Quality requires ConocoPbillips Company to conduct storm water sampling, which is 
described in more detail in the attached work plan letter. 

In order to meet the requirements of the BNSF Railway Application for Environmental Access 
Permit, attached are the following: 

1. BNSF Railway Application for Environmental Access Permit 
2. Work plan letter dated 10/8/2010 from Stantec Consulting to ConocoPhillips' Site Manager, 

Rich Solomon 
3. Exhibit A - Drawing of ConocoPhillips' Will bridge Terminal that includes MH -9 (duplicates) 
4. Exhibit B- Drawing depicting MH-9 in more detail (duplicates) 
5. Draft in the amount of$600.00 for processing fee 

Please don't hesitate to contact me if you have any questions regarding this Environmental Access 
Permit application or the scope of work to be performed. My phone number is (805) 226-2653. You 
may also email me at angie.mozart@,contractor.conocophillips.com. Thank you for your assistance 
and prompt attention to this important environmental matter. 

Sincerely, 

~~te, 
Principal Technical Services -Approved 
Service Provider for ConocoPhillips Company 

Enclosures 
cc: Rich Solomon, ConocoPhillips Company, via email 

Mark Trewartha and Chris Carlton-Franco, Consultants, Stantec Consulting, via email 

1-86 s 
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RA.I'LVVAY Date: 10/12/2010 

APPLICATION FOR ENVIRONMENTAL ACCESS PERMIT 

Jones Lang LaSalle 
Attn: Permit Services 

APPLICANTS TAX I.DJS.S # .!.,.;73o:....-~04~0~0~34~5~---

3017 Lou Menk Dr., Suite 1 00 
Fort Worth, TX 76131-2800 

Name of company/municipality who will occupy the property: ConocoPhillips Company and Stantec Consulting Corp. 
Is this a condemning authority? Yes D No [2J 
Name of contact: Mark Trewartha Telephone (503) 297-1631 Fax: (503) 297-5429 
State in which incorporated: Delaware If not incorporated, please attach name(s) of owners or partners. 
Mailing Address: 9400 SW Barnes Road. Suite 200. Portland. OR Zip Code: 97225 

Name or nearest town on railroad: Portland Country: Multnomah State: ~O,_,__R_,___ 
Railroad Mile Post: + Line Segment: (Q.Iease complete, if available) 
Location of proposed occupancy: N.W. % Sec:..1.§L_ Twsp: 1 North Range: _,_1_,E""'a""s_,_t ____ _ 

Manho!e-9 is near track change B-1 of the Burlington Northern Railroad, next to the common shed, 
and between NW St. Helen's Road and the ConocoPhillips' Willbridge TerminaL 

Is work to be performed within 50 feet of railroad property? Yes [2J NoD What percentage? ""1 0=0"-"o/c-"-o ___ _ 
How many feet from the track will the work be performed? .=2.::<..0_-_,3'""0'-------------------­
Total cost of project: $ ..:..1 0=0.:::..00><-----------------------=-----------
Area to Occupy: Approx. 10 feet by 10 feet 
Date of occupancy (from/to): ,0"-'n""-e-J.y-"'e"""ar'--'f'"'"'ro.:....m.:..:....:;d:.::a~te'-'o.:....f ..... is..,s::..:::u:..:::e..:.... -------------------

Purpose of Testing? (testing for what?): Oregon Department of Environmental Quality has mandated quarterly storm 
water sampling and monitoring of Manhole-9 to test for petroleum product related constituents. 

IS THIS PROJECT ARRA FUNDED? Yes 0 No 12] 
Is applicant a Railroad Shipper? Yes [gl No D 
If yes, BNSF Marketing Rep name and number: Adam Hart (281) 203-5904 
Was this service requested by BNSF? Yes D No 12] 
If yes, who requested? N/A Requestor Telephone Number: '-"N;,::IA;-------
Is this installation in conjunction with a track or track expansion project? Yes D No 12] 
If yes, BNSF contact name and number: _,_,N:!.!;IA_.:__ _____________________ _ 

The cost of the Environmental Access permit is $500.00 for sampling purposes and an additional $1000.00 for 
placement of monitoring wens, due when the permit had been signed by the Permittee and is ready to be returned 
for execution. Also, Railroad Protective Insurance is required. This insurance will be offered when the Permit 
draft is sent. APPLICANT IS REQUIRED TO PROVIDE COPY OF PROPOSED WORK PLAN. A $1000.00 
deposit mayJ!~_reg~red and will be returned once BNSF receives copy of the Final Report. 

Signature: ~~t:LL--1] 
Pri£.me: Frank L. Nichols 

Title: Advisor. Western Region, PTRRC. CRE, ConocoPhillips 

Phone Number: (805) 226-2644 Fax: (805) 239-4410 

If you would like confirmation of your application 
please print your email address: 
angie.mozart@contractor.conocophillips.com 
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Stantec 

October 08, 2010 

Mr. Rich Solomon 
Site Manager 

Stantec Consulting Corporation 
9400 SW Barnes Road Sufle 200 
Portland OR 97225-6690 
Tel: (503) 297-1631 
Fax: (503} 297-5429 

ConocoPhi!lips Risk Management and Remediation 
3900 Kilroy Airport Way, Suite 21 0 
Long Beach, CA 90806 

Reference: MH-9 Storm Water Flow Investigation 

Dear: Mr. Solomon 

The following letter is meant to provide a brief description of the MH-9 Storm Water Flow Investigation 
proposed by Stantec Consulting (Stantec) at the ConocoPhlllips Willbridge Terminal (Terminal) in Portland, 
Oregon. By performing a video survey, Stantec will attempt to determine/verify the entry point of the storm 
water line, located between the warehouse and lower & upper lube cells, into manholes MH-9 and MH-11 
onto Burlington Northern Sante Fe Railroad (BNSF) Property and into the City of Portland storm water 
system. Prior to initiating a video survey of the lines leading into the manhole, sediment and/or standing 
storm water will be removed from MH-9 by vacuum truck. Sediment and/or water removed from MH-9 will be 
transported offsite to an approved recycling or disposal facility. 

Subsequently, a remote controlled device equipped with a video camera was used to conduct a real-time 
inspection of the storm water line connecting to MH-11 in attempt to trace the line draining the lube cell area 
back onto ConocoPhillips property (see attached figure). The same will be completed for the line connecting 
Seperator-001 to MH-9. A check will also be made to verify that MH-9 and MH-11 are connected, as MH-9 is 
shown to drain into the City of Portland storm water system through a connection to MH-11, 

Please feel free to contact the undersigned with any questions or concerns. 

Sincerely, 

ONSULTING CORPORATION 

_,-...._-

--rf}f 
Chris Carl on-Franco, M.Sc. 
Staff Scientist 
Tel: (503) 297-1631 
Fax: (503) 297-5429 
chris.carl tontranco@stantec.com 

Attachment: Figure 

~~ 
Mark Trewartha, R.G. 
Senior Hydrogeologist 
Tel: (503) 297-1631 
Fax: (503) 297-5429 
mark.trewartha@slanlec.com 

c. Mr. Michael Romero, Oregon Department of Environmental Quality, NW Region Cleanup Section, 2020 
SW Fourth Avenue, Suite 400, Portland, Oregon 97201 
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From: 
Sent: 
To: 
CC: 
Subject: 

Angie, 

Trewartha, Mark 
Wednesday, March 09, 2011 11:16 PM 
Mozart, Angie (PTS Staffing Solutions) 
Peterson, Marc; Carlton-Franco, Chris; Larsen, Alice; Hetrick, Eric G 
RE: AOC Site #0922 (Acq. #0608) Portland, OR 

We will be most likely using a vacuum truck to clean out some of the sediment that has accumulated 
inside. Other than that, just some hand tools to collect samples of sediment and/or water. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

<http://www.stantec.com> stantec.com 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 

From: Mozart, Angie (PTS Staffing Solutions) [mailto:Angie.Mozart@contractor.conocophillips.com] 
Sent: Wednesday, March 09, 2011 3:13 PM 
To: Trewartha, Mark 
Subject: AOC Site #0922 (Acq. #0608) Portland, OR 

Mark, 

BNSF asked me what tools would be used for sampling the manhole on their property? It will affect 
potential insurance costs for the license ... 

Thanks, 

COP0020186 



Angie Mozart 

Contracts Associate 

Principal Technical Services - Approved service provider of 

ConocoPhillips Company, Corporate Real Estate -

Property Tax, Real Estate, Right of Way & Claims (PTRRC) 

1232 Park Street, Suite 300 

Paso Robles, CA 93446 

Phone: (805) 226-2653 

angie.mozart@contractor.conocophillips.com 

The information contained in this message may be CONFIDENTIAL and is intended for the addressee 
only. Any unauthorized use, dissemination of the information or copying of this message is 
prohibited. If you are not the addressee, please notify the sender immediately by return e-mail and 
delete this message. Thank You. 
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From: 
Sent: 
To: 
CC: 
Subject: 
Attachments: 

Angie, 

Trewartha, Mark 
Thursday, February 10, 2011 04:57 PM 
Mozart, Angie (PTS Staffing Solutions) 
Peterson, Marc; Solomon, Rich; Hetrick, Eric G 
FW: Fax 
2011_02_08_12_06_20.pdf 

I received this fax from BNSF. 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

<http://www.stantec.com> stantec.com 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

u Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 

From: Butler, Nicole 
Sent: Tuesday, February 08, 2011 12:07 PM 
To: Trewartha, Mark 
Subject: Fax 

Mark, 

Attached is a fax that was just received for you. 

Thank you, 
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Nicole Butler 
Administrative Assistant 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 
Fx : ( 50 3 ) 2 9 7- 54 2 9 
Nicole.Butler@Stantec.com 

<http://www.stantec.com> stantec.com 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 
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lte: 2/8/2011 Time: 11:55 AM To: @ 1503297-5429 
Page: 001-002 

BNSF Railway Company 

Insurance Compliance 
P.O. Box 12010 ~ BN 
Hemet, CA 92546-8010 

p 

FEBRUARY 08, 2011 ID Number: 1 0-41597-0 
V296-License-Environmental Access-427012005 

Stantec Consulting Corp. 
Marte Trawartha 
9400 Sw Bames Road, Suite 200 
Portland, OR 97225 

Project Location: City: Portland 
State: OR 

FINAL NOTICE 

SUBJECT: NEW CONTRACT -INSURANCE COVERAGE REQUEST 

We would like to take this opportunity to remind you that our contract states that you must be continuously insured while 
doing business with BNSF Railway Company. As of the date of this notice, we do not have record of your current 
insurance information in our files. 

It is not necessary to call us. A complete listing of our insurance requirements is shown on the second page of this 
document. Please discuss this matter with your insurance agent and have them immediately fax a new Certificate of 
Insurance showing all the required coverages and endorsements to the fax number shown below. If you have questions 
abOut this letter or the correct coverages required you may call us at (951) 766-2221. 

To avoid possible suspension of your activities with BNSF Railway Company, your new insurance coverage information 
must be faxed to us within 7 days of the date of this letter. 

Sincerely, 

Insurance Audit Department 

BN PNS- 01/04 

Please Issue certtflcatea for 'any and all contracts.• 
Fax your insurance Information ONLY to (951) 852-2882. 

COP0020190 



Lte: 2/8/2011 Time: 11:55 AM To: @ 1503297-5429 
Page: 002-002 

Contractor Minimum Insurance Requirements 427012005 

The Certificate must 
• Be an original document - Binders are not acceptable. 
• List all subsidiaries or DBA's covered by the certificate provided. 
• Provide at least 30 days notice of cancellation. 
• Show complete insurance carrier names as listed in the A.M. Best Property & Casualty Guide. 
• All Coverages must be placed with carriers rated not less than A-, VII by A. M. Best & Co. 
• Include a 3 year tail option on all 'Claims Made' coverages. 
• Be completed in its entirety and signed. 

Reaulred Cancellation Clause Modification 
The certificate must show 30 days notice of cancellation. The words' ENDEAVOR TO' and 'BUT FAILURE TO MAIL SUCH 
NOTICE SHALL IMPOSE NO OBLIGATION OR LIABILITY OF ANY KIND UPON THE COMPANY, ITS AGENTS OR 
REPRESENTATIVES' must be removed from the cancellation clause. 

Reaulred Additional Insured Wording 
BNSF Railway and Jones, Lang, Lasalle Global Sefvices must be correctly named as an Additional Insured for Auto and General 
Liability (per Endorsement 'CG 20 10' 07-<)4 for GL). 

Prtmarv Coveraaa 
Any coverage afforded BNSF Railway and Jones, Lang, Lasalle Global Services , the Certificate Holder. as an Additional Insured 
shall apply as primary and not excess to any insurance issued in the name of BNSF Railway and Jones, Lang, Lasalle Global 
Services. 

Waiver Of Subrogation: 
The policies must Include a specific Waiver of Subrogation rights against BNSF Railway Company. 

COMMERCIAL GENERAL LIABILITY (Occurrence Form)*: 
Coverage must be endorsed to cover incidents that occur within 50 feet of railroad property. Coverage must 
specifically reflect that the definition for insured contract has been amended to eliminate the restriction. 

$4,000,000 General Aggregate 
$2,000,000 Each Occurrence 

COMMERCIAL AUTOMOBILE LIABILITY COVERAGE: 
Must indicate coverage for Any Auto or Owned, Hired or Borrowed, and Non-owned Vehicles 

$1,000,000 Combined Single Umit 

RAILROAD PROTECnVE COVERAGE: 
$8,000,000 General Aggregate 
$2,000,000 Each Occurrence 

WORKERS" COMPENSATION AND EMPLOYERS LIABILITY COVERAGE: 
Statutory Workers" Compensation Insurance 

POLLUTION UABILITY COVERAGE: 
$10,000,000 Aggregate 
$5,000,000 Each Occurrence 
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From: 
Sent: 
To: 
Subject: 
Importance: 
Attachments: 

The Agreement. 

Bonnie Morrow 

Morrow, Bonnie (PTS Staffing Solutions) 
Wednesday, January 19, 2011 11 :24 PM 
Mozart, Angie (PTS Staffing Solutions) 
FW: NEW BNSF PROJECT 
High 
Environmental Access Permit 1 0-41597 .pdf 

Bonnie Morrow, Contracts Associate 

Principal Technical Services-Approved Service Provider for 

ConocoPhillips Co., Corporate Real Estate- Property Tax, 

Real Estate, Right of Way & Claims 

1232 Park Street, Suite 300 

Paso Robles, CA 93446 

Phone: (805) 226-2647 

Email: bonnie.morrow@contractor.conocophillips.com 

The information contained in this message may be CONFIDENTIAL and is intended for the addressee 
only. Any unauthorized use, dissemination of the information or copying of this message is 
prohibited. If you are not the addressee, please notify the sender immediately by return e-mail and 
delete this message. Thank you. 

From: Hagemann, Colleen S. 
Sent: Wednesday, January 19, 2011 12:52 PM 
To: Morrow, Bonnie (PTS Staffing Solutions) 
Subject: FW: NEW BNSF PROJECT 
Importance: High 

Hi Bonnie, 

Here is the permit we are processing for Mark Trewartha and Rich Solomon. I don't think I received 
a PRF for this, but will check and assign to you, if so. 

Best Regards, 

Colleen 

Colleen Hagemann 
ConocoPhillips Company 
Western Region - PTRRC 
Phone: 805.226.2649 
Cell #: 805.405.3706 
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From: Trewartha, Mark [mailto:Mark.Trewartha@stantec.com] 
Sent: Tuesday, December 14, 2010 10:26 AM 
To: Hagemann, Colleen S. 
Subject: RE: test 

Can you hear me now ..... 

Mark Trewartha, R.G, 
Senior Hydrogeologist 
Stantec Consulting Services Inc. 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 

<http://www.stantec.com> stantec.com 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

* Please consider the environment before printing this email. 

Le contenu de ce courriel est la propriete confidentielle de Stantec et ne devrait pas etre 
reproduit, modifie, distribue ou utilise sans l'autorisation ecrite de Stantec. Si vous avez reyu ce 
message par erreur veuillez supprimer sans delai toutes ses copies et nous en aviser immediatement. 

*Avant d'imprimer ce courriel, reflechissez a l'impact sur l'environnement. 

From: Hagemann, Colleen S. [mailto:Colleen.S.Hagemann@conocophillips.com] 
Sent: Tuesday, December 14, 2010 10:24 AM 
To: Trewartha, Mark 
Subject: test 

Thank you, 

Colleen 

Colleen Hagemann, Contracts Associate 
ConocoPhillips Co., Corporate Real Estate, 
Property Tax, Real Estate, Right of Way & Claims 
1232 Park Street, Suite 300 
Paso Robles, CA 93422 
Phone: 805.226.2649 
Cell 805.405.3706 
Fax 805.239.4410 

The information contained in this message may be CONFIDENTIAL and is 

COP0020193 



intended for the addressee only. Any unauthorized use, dissemination of the 
information or copying of this message is prohibited. If you are not the 
addressee, please notify the sender immediately by return e-mail and delete 
this message. 
Thank you. 

COP0020194 



JoNES LANG 
LASALLE. 

Jones Lang LaSalle Americas, Inc. 
3017 Lou Menk Drive, Suite 100 
Fort Worth, Texas 76131-2800 
tel +1 817-230-2600, fax +1 817 306-8265 

*** NOTE: THIS AGREEMENT IS PENDING BNSF OPERATING APPROVALAND CANNOT BE 
FINALIZED UNTIL WE RECEIVE THEIR APPROVAL. *** 

December?, 2010 

Mark Trewartha 
Sr. Hydrogeologist 
Stantec Consulting Corp. 
9400 S.W. Barnes Rd., Suite 200 
Portland, OR 97225 

Dear Mr. Trewartha: 

10-41597 

Enclosed please find duplicate counterparts of the requested contract for execution by an official 
authorized to execute contract agreements on behalf of Stahtec Consulting Corp. Please execute and 
return both copies with original signatures for completion on part of BNSF Railway Company 
("BNSF") to this office. 

You should have been or will be contacted by IDS, the BNSF's Insurance Tracking Company. If 
you have not, and you have any questions regarding any of the insurance requirements, please 
contact Aimee Austin, via fax, at 951-652-2882. If you have not done so, please fax the following 
insurance documents to Ms. Austin: 

1. A Certificate of Insurance as required in the agreement. 

2. A separate policy for Railroad Protective Liability Insurance as required in the agreement 
(ORIGINAL POLICY MUST BE PROVIDED). BNSF Railway Company will be the only insured 
party; OR; 

In lieu of providing a separate policy for Railroad Protective Liability Insurance, you may 
participate in the BNSF's Railroad Protective Policy by checking the appropriate box in the 
contract and including an additional $500.00 with your check. 

Acceptance and deposit of any check by BNSF does not constitute an agreement between BNSF and 
Licensee for the requested license. BNSF shall not be obligated to hold the check in a separate fund, but 
may commingle the funds with other funds of BNSF, and in no event shall BNSF be responsible for 
interest on said funds. 

The enclosed permit is not a binding agreement and shall become binding only when, and -if, it is 
executed by you and fully approved and executed by BNSF Railway Company. Upon completion on 
behalf of BNSF, one fully executed counterpart will be returned for your records. 

Please be informed that if contracts, fees, and insurance are not returned within sixty (60) days, a 
$600.00 processing fee will be assessed. 

Sincerely, 

~M~ 
Heather Calhoun 
Sr. Contract Specialist 

Enclosures 

COP0020195 



Law Department Approved Tracking #10-41597 

LICENSE FOR ENVIRONMENTAL ACCESS 

THIS LICENSE ("License"), made as of the day of , 2010 
("Effective Date") by and between BNSF RAILWAY COMPANY, a Delaware corporation 
("Licensor") and STANTEC CONSULTING CORP., a Delaware corporation ("Licensee"). 

NOW THEREFORE, in consideration of the mutual covenants contained herein, the 
parties agree to the following: 

GENERAL 

1. Licensor hereby grants Licensee a non-exclusive license, subject to all rights, interests, 
and estates of third parties, including, without limitation, any leases, licenses, 
easements, liens or other encumbrances, and upon the terms and conditions set forth 
below, to use the area of Licensor's property shown on the attached Drawing No. 1-
50309, dated October 20, 2010 and revised December 3, 2010, attached hereto, 
marked Exhibit "A", and made a part hereof, situated at or near Portland, County of 
Multnomah, State of Oregon, Line Segment 0047, Mile Post 3.86 ("Premises") for the 
purposes specified in Section 3 below. 

2. Licensee shall not disturb any improvements of Licensor or Licensor's existing lessees, 
licensees, easement beneficiaries or lien holders, if any, or interfere with the use of such 
improvements. 

3. Licensee shall use Premises exclusively as a site for performing environmental and 
engineering explorations to include one of, or a combination of, the following categories 
of work: 

(a) Drilling of soil test borings; 
(b) Installation of groundwater monitoring wells; 
(c) Performing groundwater inflow tests on wells; 
(d) Obtaining groundwater samples from wells; 
(e) Maintenance and/or checking groundwater level in wells approximately one time 

per month; 
(f) Performance of any necessary remediation as determined by Licensor in its sole 

discretion or by applicable state and/ or federal regulations at Licensee's sole 
cost and expense. In the event applicable state and/or federal regulations 
require that the Premises be remediated, Licensee will obtain a No Further 
Action Letter, Release, or other such equivalent closure document from the state 
or federal agency having jurisdiction over the remediation of the Premises. Such 
No Further Action Letter, Release, or other such equivalent closure document 
shall not be contingent upon or specify the performance of any further work or 
conditions with respect to the Premises. Licensee warrants that it will conduct 
quarterly storm water sampling and monitor a manhole to test for petroleum 
related constituents. Licensee shall not use the Premises for any other purpose 
whatsoever. Licensee shall not use or store hazardous substances, as defined 
by the Comprehensive Environmental Response, Compensation, and Liability 
Act, as amended ("CERCLA") or petroleum or oil as defined by applicable 
Environmental Laws on the Premises. 

Form 427; Rev. 04/26/05 
- 1 -
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Law Department Approved Tracking #1 0-41597 

4. In case of the eviction of Licensee by anyone owning or claiming title to or any interest 
in the Premises, Licensor shall not be liable to refund Licensee any compensation paid 
hereunder or for any damage Licensee sustains in connection therewith. 

5. Any contractors or subcontractors performing work on the Premises, or entering the 
Premises on behalf of Licensee, shall be deemed agents of Licensee for purposes of 
this License. 

TERM 

6. This License shall commence on the Effective Date and shall continue for a period of 
two (2) years, subject to prior termination as hereinafter described. 

COMPENSATION 

7. (a) The fee for this License has been waived. 

(b) Licensee agrees to reimburse Licensor (within thirty (30) days after receipt of 
bills therefor) for all costs and expenses incurred by Licensor in connection with 
Licensee's use of the Premises, including but not limited to the furnishing of 
Licensor's Flagman and any vehicle rental costs incurred. The cost of flagger 
services provided by the Railway, when deemed necessary by the Railway's 
representative, will be borne by the Licensee. The estimated cost for one (1) 
flagger is $800.00 for an eight (8) hour basic day with time and one-half or 
double time for overtime, rest days and holidays. The estimated cost for each 
flagger includes vacation allowance, paid holidays, Railway and unemployment 
insurance, public liability and property damage insurance, health and welfare 
benefits, transportation, meals, lodging and supervision. Negotiations for 
Railway labor or collective bargaining agreements and rate changes authorized 
by appropriate Federal authorities may increase actual or estimated flagging 
rates. The flagging rate in effect at the time of performance by the Contractor 
hereunder will be used to calculate the actual costs of flagging pursuant to this 
paragraph. 

(c) All invoices are due thirty (30) days after the date of invoice. In the event that 
Licensee shall fail to pay any monies due to Licensor within thirty (30) days after 
the invoice date, then Licensee shall pay interest on such unpaid sum from thirty 
(30) days after its invoice date to the date of payment by Licensee at an annual 
rate equal to (i) the greater of (a) for the period January 1 through June 30, the 
prime rate last published in The Wall Street Journal in the preceding December 
plus two and one-half percent (2 1/2%), and for the period July 1 through 
December 31, the prime rate last published in The Wall Street Journal in the 
preceding June plus two and one-half percent (2 1/2%), or (b) twelve percent 
(12%), or (ii) the maximum rate permitted by law, whichever is less. 

Form 427; Rev. 04/26/05 
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Law Department Approved Tracking #10-41597 

COMPLIANCE WITH LAWS 

8. (a) Licensee shall observe and comply with any and all laws, statutes, regulations, 
ordinances, orders, covenants, restrictions, or decisions of any court of 
competent jurisdiction ("Legal Requirements") relating to the use of the 
Premises. 

(b) Prior to entering the Premises, Licensee shall and shall cause its contractor to 
comply with all Licensor's applicable safety rules and regulations. Prior to 
commencing any work on the Premises, Licensee shall complete and shall 
require its contractor to complete the safety-training program at the following 
Internet Website "http://contractororientation.com". This training must be 
completed no more than one year in advance of Licensee's entry on the 
Premises. 

DEFINITION OF COST AND EXPENSE 

9. For the purpose of this License, "cost' or "costs" "expense" or "expenses" includes, but 
is not limited to, actual labor and material costs including all assignable additives, and 
material and supply costs at current value where used. 

RIGHT OF LICENSOR TO USE 

10. Licensor excepts and reserves the right, to be exercised by Licensor and any other 
parties who may obtain written permission or authority from Licensor: 

(a) to maintain, renew, use, operate, change, modify and relocate any existing pipe, 
power, communication lines and appurtenances and other facilities or structures 
of like character upon, over, under or across the Premises; 

(b) to construct, maintain, renew, use, operate, change, modify and relocate any 
tracks or additional facilities or structures upon, over, under or across the 
Premises; or 

(c) to use the Premises in any manner as the Licensor in its sole discretion deems 
appropriate, provided Licensor uses all commercially reasonable efforts to avoid 
material interference with the use of the Premises by Licensee for the purpose 
specified in Section 3 above. 

LICENSEE'S OPERATIONS 

11. (a) Licensee shall notify Licensor's Roadmaster at 1515 W. 391
h St., Vancouver, 

Washington 98660, telephone (360) 418-6324 or cell (360) 772-3353, and 
Licensor's Remediation Manager at 2454 Occidental Ave., 1A, Seattle, 
Washington 98134, telephone (206) 625-6376, at least ten (1 0) business days 
prior to entering the Premises. After completion of use of the Premises for the 
purpose specified in Section 3, Licensee shall notify Licensor in writing that such 
use has been completed. 

Form 427; Rev. 04/26/05 
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Law Department Approved Tracking #1 0-41597 

(b) In performing the work described in Section 3, Licensee shall use only public 
roadways to cross from one side of Licensor's tracks to the other. 

(c) Prior to the commencement of any work, Licensee shall submit a workplan to 
Licensor's Remediation Manager at 2454 Occidental Ave., 1A, Seattle, 
Washington 98134, telephone (206) 625-6376, for Licensor's review. No work, 
as set forth in Section 3, may be conducted by Licensee without Licensor's 
written consent of said workplan for the purpose specified in Section 3. Such 
review and consent by Licensor shall not constitute the sufficiency or 
effectiveness of any workplan. 

(d) No monitoring wells may be installed on the property prior to written approval of 
Licensee's workplan for the installation of such monitoring wells. Upon obtaining 
such consent, Licensee shall provide Licensor the location of said well(s) relative 
to Licensor's nearest trackage, identifying Licensor's nearest Mile Post sign 
number. 

12. Under no conditions shall Licensee be permitted to conduct any tests, investigations or 
any other activity using mechanized equipment and/or machinery, or place or store any 
mechanized equipment, tools or other materials, within twenty-five (25) feet of the 
centerline of any railroad track on the Premises unless Licensee has obtained prior 
written approval from Licensor. Licensee shall, at its sole cost and expense, perform all 
activities on and about the Premises in such a manner as not at any time to be a source 
of danger to or interference with the existence or use of present or future tracks, 
roadbed or property of Licensor, or the safe operation and activities of Licensor. If 
ordered to cease using the Premises at any time by Licensor's personnel due to any 
hazardous condition, Licensee shall immediately do so. Notwithstanding the foregoing 
right of Licensor, the parties agree that Licensor has no duty or obligation to monitor 
Licensee's use of the Premises to determine the safe nature thereof, it being solely 
Licensee's responsibility to ensure that Licensee's use of the Premises is safe. Neither 
the exercise nor the failure by Licensor to exercise any rights granted in this Section will 
alter the liability allocation provided by this License. 

13. (a) Licensee shall explore the proposed location for such work with hand tools to a 
depth of at least three (3) feet below the surface of the ground to 
determine whether pipelines or other structures exist below the surface, 
provided, however, that in lieu of the foregoing, the Licensee shall have the right 
to use suitable detection equipment or other generally accepted industry practice 
(~, consulting with the Underground Services Association) to determine the 
existence or location of pipelines and other subsurface structures prior to drilling 
or excavating with mechanized equipment. Upon Licensee's written request, 
which shall be made thirty (30) business days in advance of Licensee's 
requested entry on the Premises, Licensor will provide Licensee any information 
that Licensor's Engineering Department has in its possession concerning the 
existence and approximate location of Licensor's underground utilities and 
pipelines on the Premises. Prior to conducting any such boring work, the 
Licensee will review all such material. Licensor does not warrant the accuracy or 
completeness of information relating to subsurface conditions and Licensee's 
operations will be subject at all times to the liability provisions herein. 

Form 427; Rev. 04/26/05 
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Law Department Approved Tracking #1 0-41597 

(b) For all bores greater than 26-inch diameter and at a depth less than 10.0 feet 
below bottom of rail, a soil investigation will need to be performed by the 
Licensee and reviewed by Licensor prior to construction. This study is to 
determine if granular material is present, and to prevent subsidence during the 
installation process. If the investigation determines in Licensor's reasonable 
opinion that granular material is present, Licensor may select a new location for 
Licensee's use, or may require Licensee to furnish for Licensor's review and 
approval, in its sole discretion a remedial plan to deal with the granular material. 
Once Licensor has approved any such remedial plan in writing, Licensee shall, at 
its sole cost and expense, carry out the approved plan in accordance with all 
terms thereof and hereof. 

14. Any open hole, boring or well constructed upon Premises by Licensee shall be safely 
covered and secured at all times when Licensee is not working in the actual vicinity 
thereof. Following completion of that portion of the work, all holes or borings 
constructed on the Premises by Licensee shall be: 

(a) filled in to surrounding ground level with compacted bentonite grout; or 

(b) otherwise secured or retired in accordance with any applicable Legal 
Requirement. No excavated materials may remain on the Premises for more 
than ten (1 0) days, but must be properly disposed of by Licensee in accordance 
with applicable Legal Requirements. 

15. Upon completion of Licensee's work on the Premises or upon termination of this 
License, whichever shall occur first, Licensee shall, at its sole cost and expense: 

(a) remove all of its equipment from the Premises; 

(b) report and restore any damage to the Premises arising from, growing out of, or 
connected with Licensee's use of the Premises; 

(c) remedy any unsafe conditions on the Premises created or aggravated by 
Licensee; and 

(d) perform any other work to restore the Premises to a useable condition as 
deemed necessary in Licensor's sole discretion. 

16. Licensee's on-site supervision shall retain/maintain a fully-executed copy of this License 
at all times while on the Premises. 

LIABILITY 

17. (a) TO THE FULLEST EXTENT PERMITTED BY LAW, LICENSEE SHALL 
RELEASE, INDEMNIFY, DEFEND AND HOLD HARMLESS LICENSOR AND 
LICENSOR'S AFFILIATED COMPANIES, PARTNERS, SUCCESSORS, 
ASSIGNS, LEGAL REPRESENTATIVES, OFFICERS, DIRECTORS, 
SHAREHOLDERS, EMPLOYEES AND AGENTS (COLLECTIVELY, 
"INDEMNITEES") FOR, FROM AND AGAINST ANY AND ALL CLAIMS, 
LIABILITIES, FINES, PENAL TIES, COSTS, DAMAGES, LOSSES, LIENS, 

Form 427; Rev. 04/26/05 
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Law Department Approved Tracking #1 0-41597 

CAUSES OF ACTION, SUITS, DEMANDS, JUDGMENTS AND EXPENSES 
(INCLUDING, WITHOUT LIMITATION, COURT COSTS, ATTORNEYS' FEES 
AND COSTS OF INVESTIGATION, REMOVAL AND REMEDIATION AND 
GOVERNMENTAL OVERSIGHT COSTS) ENVIRONMENTAL OR OTHERWISE 
(COLLECTIVELY "LIABILITIES") OF ANY NATURE, KIND OR DESCRIPTION 
OF ANY PERSON OR ENTITY DIRECTLY OR INDIRECTLY ARISING OUT OF, 
RESULTING FROM OR RELATED TO (IN WHOLE OR IN PART): 

(i) THIS LICENSE, INCLUDING, WITHOUT LIMITATION, ITS 
ENVIRONMENTAL PROVISIONS, 

(ii) ANY RIGHTS OR INTERESTS GRANTED PURSUANT TO THIS 
LICENSE, 

(iii) LICENSEE'S OCCUPATION AND USE OF THE PREMISES, 

(iv) THE ENVIRONMENTAL CONDITION AND STATUS OF THE 
PREMISES CAUSED BY OR CONTRIBUTED BY LICENSEE, OR 

(v) ANY ACT OR OMISSION OF LICENSEE OR LICENSEE'S 
OFFICERS, AGENTS, INVITEES, EMPLOYEES, OR CONTRACTORS, 
OR ANYONE DIRECTLY OR INDIRECTLY EMPLOYED BY ANY OF 
THEM, OR ANYONE THEY CONTROL OR EXERCISE CONTROL 
OVER, 

EVEN IF SUCH LIABILITIES ARISE FROM OR ARE ATTRIBUTED TO, IN 
WHOLE OR IN PART, ANY NEGLIGENCE OF ANY INDEMNITEE. THE ONLY 
LIABILITIES WITH RESPECT TO WHICH LICENSEE'S OBLIGATION TO 
INDEMNIFY THE INDEMNITEES DOES NOT APPLY ARE LIABILITIES TO 
THE EXTENT PROXIMATELY CAUSED BY THE GROSS NEGLIGENCE OR 
WILLFUL MISCONDUCT OF AN INDEMNITEE. 

(b) FURTHER, TO THE FULLEST EXTENT PERMITTED BY LAW, 
NOTWITHSTANDING THE LIMITATION IN SECTION 17(a), LICENSEE SHALL 
NOW AND FOREVER WAIVE ANY AND ALL CLAIMS, REGARDLESS 
WHETHER BASED ON THE STRICT LIABILITY, NEGLIGENCE OR 
OTHERWISE, THAT RAILROAD IS AN "OWNER", "OPERATOR", 
"ARRANGER", OR "TRANSPORTER" WITH RESPECT TO THE PREMISES 
FOR THE PURPOSES OF CERCLA OR OTHER ENVIRONMENTAL LAWS. 
LICENSEE WILL INDEMNIFY, DEFEND AND HOLD THE INDEMNITEES 
HARMLESS FROM ANY AND ALL SUCH CLAIMS REGARDLESS OF THE 
NEGLIGENCE OF THE INDEMNITEES. LICENSEE FURTHER AGREES THAT 
THE USE OF THE PREMISES AS CONTEMPLATED BY THIS LICENSE 
SHALL NOT IN ANY WAY SUBJECT LICENSOR TO CLAIMS THAT 
LICENSOR IS OTHER THAN A COMMON CARRIER FOR PURPOSES OF 
ENVIRONMENTAL LAWS AND EXPRESSLY AGREES TO INDEMNIFY, 
DEFEND, AND HOLD THE INDEMNITEES HARMLESS FOR ANY AND ALL 
SUCH CLAIMS. IN NO EVENT SHALL LICENSOR BE RESPONSIBLE FOR 
THE ENVIRONMENTAL CONDITION OF THE PREMISES. 
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(c) TO THE FULLEST EXTENT PERMITTED BY LAW, LICENSEE FURTHER 
AGREES, REGARDLESS OF ANY NEGLIGENCE OR ALLEGED 
NEGLIGENCE OF ANY INDEMNITEE, TO INDEMNIFY, AND HOLD 
HARMLESS THE INDEMNITEES AGAINST AND ASSUME THE DEFENSE OF 
ANY LIABILITIES ASSERTED AGAINST OR SUFFERED BY ANY 
INDEMNITEE UNDER OR RELATED TO THE FEDERAL EMPLOYERS' 
LIABILITY ACT {"FELA") WHENEVER EMPLOYEES OF LICENSEE OR ANY 
OF ITS AGENTS, INVITEES, OR CONTRACTORS CLAIM OR ALLEGE THAT 
THEY ARE EMPLOYEES OF ANY INDEMNITEE OR OTHERWISE. THIS 
INDEMNITY SHALL ALSO EXTEND, ON THE SAME BASIS, TO FELA 
CLAIMS BASED ON ACTUAL OR ALLEGED VIOLATIONS OF ANY 
FEDERAL, STATE OR LOCAL LAWS OR REGULATIONS, INCLUDING BUT 
NOT LIMITED TO THE SAFETY APPLIANCE ACT, THE BOILER INSPECTION 
ACT, THE OCCUPATIONAL HEALTH AND SAFETY ACT, THE RESOURCE 
CONSERVATION AND RECOVERY ACT, AND ANY SIMILAR STATE OR 
FEDERAL STATUTE. 

(d) Upon written notice from Licensor, Licensee agrees to assume the defense of 
any lawsuit or other proceeding brought against any Indemnitee by any entity, 
relating to any matter covered by this License for which Licensee has an 
obligation to assume liability for and/or save and hold harmless any Indemnitee. 
Licensee shall pay all costs incident to such defense, including, but not limited to, 
attorneys' fees, investigators' fees, litigation and appeal expenses, settlement 
payments, and amounts paid in satisfaction of judgments. 

PERSONAL PROPERTY WAIVER 

18. ALL PERSONAL PROPERTY, INCLUDING, BUT NOT LIMITED TO, FIXTURES, 
EQUIPMENT, OR RELATED MATERIALS UPON THE PREMISES WILL BE AT THE 
RISK OF LICENSEE ONLY, AND NO INDEMNITEE WILL BE LIABLE FOR ANY 
DAMAGE THERETO OR THEFT THEREOF, WHETHER OR NOT DUE IN WHOLE OR 
IN PART TO THE NEGLIGENCE OF ANY INDEMNITEE. 

INSURANCE 

19. Licensee shall, at its sole cost and expense, procure and maintain during the life of this 
Agreement the following insurance coverage: 

A. Commercial General Liability Insurance. This insurance shall contain broad form 
contractual liability with a combined single limit of a minimum of $2,000,000 each 
occurrence and an aggregate limit of at least $ 4,000,000. Coverage must be 
purchased on a post 1998 ISO occurrence or equivalent and include coverage 
for, but not limited to, the following: 
+ Bodily Injury and Property Damage 
+ Personal Injury and Advertising Injury 
+ Fire legal liability 
+ Products and completed operations 
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This policy shall also contain the following endorsements, which shall be indicated 
on the certificate of insurance: 

The employee and workers compensation related exclusions in the above 
policy shall not apply with respect to claims related to railroad employees. 

+ The definition of insured contract shall be amended to remove any exclusion 
or other limitation for any work being done within 50 feet of railroad property. 

+ Any exclusions related to the explosion, collapse and underground hazards 
shall be removed. 

No other endorsements limiting coverage may be included on the policy. 

B. Business Automobile Insurance. This insurance shall contain a combined single 
limit of at least $1 ,000,000 per occurrence, and include coverage for, but not 
limited to the following: 
+ Bodily injury and property damage 
+ Any and all vehicles owned, used or hired 

C. Workers Compensation and Employers Liability Insurance. This insurance shall 
include coverage for, but not limited to: 
+ Licensee's statutory liability under the worker's compensation laws of the 

state(s) in which the work is to be performed. If optional under State law, the 
insurance must cover all employees anyway. 

+ Employers' Liability (Part B) with limits of at least $500,000 each accident, 
$500,000 by disease policy limit, $500,000 by disease each employee. 

D. Railroad Protective Liability Insurance. This insurance shall name only the 
Licensor as the Insured with coverage of at least $2,000,000 per occurrence and 
$6,000,000 in the aggregate. The coverage obtained under this policy shall only 
be effective during the initial environmental testing and/or exploration. If further 
exploration and testing is needed at a later date, an additional Railroad 
Protective Liability Insurance Policy shall be required. The policy shall be issued 
on a standard ISO form CG 00 35 10 93 and include the following: 
+ Endorsed to include the Pollution Exclusion Amendment (ISO form CG 28 31 

10 93) 
+ Endorsed to include the Limited Seepage and Pollution Endorsement. 
+ Endorsed to include Evacuation Expense Coverage Endorsement. 
+ No other endorsements restricting coverage may be added. 
+ The original policy must be provided to the Licensor prior to performing any 

work or services under this Agreement 

In lieu of providing a Railroad Protective Liability Policy, Licensee may participate in 
Licensor's Blanket Railroad Protective Liability Insurance Policy available to Licensee or 
its contractor. The limits of coverage are the same as above. The cost is $500.00. 

o I elect to participate in Licensor's Blanket Policy; 

o I elect not to participate in Licensor's Blanket Policy. 
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Other Requirements: 

Where allowable by law all policies (applying to coverage listed above) shall contain no 
exclusion for punitive damages and certificates of insurance shall reflect that no 
exclusion exists. 

Licensee agrees to waive its right of recovery against Licensor for all claims and suits 
against Licensor. In addition, its insurers, through policy endorsement, waive their right 
of subrogation against Licensor for all claims and suits. The certificate of insurance 
must reflect waiver of subrogation endorsement. Licensee further waives its right of 
recovery, and its insurers also waive their right of subrogation against Licensor for loss 
of its owned or leased property or property under its care, custody, or control. 

Licensee's insurance policies through policy endorsement must include wording which 
states that the policy shall be primary and non-contributing with respect to any insurance 
carried by Licensor. The certificate of insurance must reflect that the above wording is 
included in evidenced policies. 

All policy(ies) required above (excluding Workers Compensation and if applicable, 
Railroad Protective) shall include a severability of interest endorsement and shall name 
Licensor and Staubach Global Services - RR, Inc. as an additional insured with respect 
to work performed under this agreement. Severability of interest and naming Licensor 
and Staubach Global Services- RR, Inc. as additional insureds shall be indicated on the 
certificate of insurance. 

Licensee is not allowed to self-insure without the prior written consent of Licensor. If 
granted by Licensor, any deductible, self-insured retention or other financial 
responsibility for claims shall be covered directly by Licensee in lieu of insurance. Any 
and all Licensor liabilities that would otherwise, in accordance with the provisions of this 
Agreement, be covered by Licensee's insurance will be covered as if Licensee elected 
not to include a deductible, self-insured retention, or other financial responsibility for 
claims. 

Prior to commencing the Work, Licensee shall furnish to Licensor an acceptable 
certificate(s) of insurance including an original signature of the authorized representative 
evidencing the required coverage, endorsements, and amendments. The policy(ies) 
shall contain a provision that obligates the insurance company(ies) issuing such 
policy(ies) to notify Licensor in writing at least 30 days prior to any cancellation, non­
renewal, substitution or material alteration. This cancellation provision shall be indicated 
on the certificate of insurance. In the event of a claim or lawsuit involving Railroad 
arising out of this agreement, Licensee will make available any required policy covering 
such claim or lawsuit. 

Any insurance policy shall be written by a reputable insurance company acceptable to 
Licensor or with a current Best's Guide Rating of A- and Class VII or better, and 
authorized to do business in the state(s) in which the service is to be provided. 
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Licensee represents that this License has been thoroughly reviewed by Licensee's 
insurance agent(s)/broker(s), who have been instructed by Licensee to procure the 
insurance coverage required by this Agreement. Allocated Loss Expense shall be in 
addition to all policy limits for coverages referenced above. 

Not more frequently than once every five years, Licensor may reasonably modify the 
required insurance coverage to reflect then-current risk management practices in the 
railroad industry and underwriting practices in the insurance industry. 

If any portion of the operation is to be subcontracted by Licensee, Licensee shall require 
that the subcontractor shall provide and maintain insurance coverages as set forth 
herein, naming Licensor as an additional insured, and shall require that the 
subcontractor shall release, defend and indemnify Licensor to the same extent and 
under the same terms and conditions as Licensee is required to release, defend and 
indemnify Licensor herein. 

Failure to provide evidence as required by this section shall entitle, but not require, 
Licensor to terminate this License immediately. Acceptance of a certificate that does not 
comply with this section shall not operate as a waiver of Licensee's obligations 
hereunder. 

The fact that insurance (including, without limitation, self-insurance) is obtained by 
Licensee shall not be deemed to release or diminish the liability of Licensee including, 
without limitation, liability under the indemnity provisions of this License. Damages 
recoverable by Licensor shall not be limited by the amount of the required insurance 
coverage. 

For purposes of this section, Licensor shall mean "Burlington Northern Santa Fe 
Corporation", "BNSF Railway Company" and the subsidiaries, successors, assigns and 
affiliates of each. 

ENVIRONMENTAL 

20. (a) Licensee shall strictly comply with all federal, state and local environmental laws 
and regulations in its use of the Premises, including, but not limited to, the 
Resource Conservation and Recovery Act, as amended (RCRA), the Clean 
Water Act, the Oil Pollution Act, the Hazardous Materials Transportation Act, 
CERCLA (collectively referred to as the "Environmental Laws"). Licensee shall 
not maintain a treatment, storage, transfer or disposal facility, or underground 
storage tank, as defined by Environmental Laws on the Premises. Licensee 
shall not release or suffer the release of oil or hazardous substances, as defined 
by Environmental Laws on or about the Premises. 

(b) Licensee shall give Licensor immediate notice to Licensor's Resource 
Operations Center at (800) 832-5452 of any release of hazardous substances on 
or from the Premises, violation of Environmental Laws, or inspection or inquiry by 
governmental authorities charged with enforcing Environmental Laws with 
respect to Licensee's use of the Premises. Licensee shall use the best efforts 
to promptly respond to any release on or from the Premises. 
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Licensee also shall give Licensor immediate notice of all measures undertaken 
on behalf of Licensee to investigate, remediate, respond to or otherwise cure 
such release or violation. 

(c) Licensee recognizes and assumes all responsibility for all present and future 
environmental obligations imposed under applicable Environmental Laws, 
regulations or other such requirements relating to contamination of the Premises 
or groundwater thereunder arising from, caused by, contributed to, or in any way 
growing out of Licensee's operations. Licensee further agrees to undertake at 
its sole cost and expense any cleanup of any contamination of the Premises and 
groundwater thereunder arising from, caused by, contributed to, or in any way 
growing out of Licensee's operations as required by applicable laws and 
regulations. 

(d) Licensee agrees to waive any and all statutes of limitations applicable to any 
controversy or dispute arising out of Section 20(c), and Licensee further agrees 
that it will not raise or plead a statute of limitations defense against Licensor in 
any action arising out of Licensees' failure to comply with the preceding 
subsection. 

(e) In the event that Licensor has notice from Licensee or otherwise of a release or 
violation of Environmental Laws on the Premises which occurred or may occur 
during the term of this License, Licensor may require Licensee, at Licensee's 
sole risk and expense, to take timely measures to investigate, remediate, 
respond to or otherwise cure such release or violation affecting the Premises or 
Licensor's right-of-way. 

(f) Licensee shall promptly report to Licensor in writing any conditions or activities 
upon the Premises known to Licensee which create a risk of harm to persons, 
property or the environment and shall take whatever action is necessary to 
prevent injury to persons or property arising out of such conditions or activities; 
provided, however, that Licensee's reporting to Licensor shall not relieve 
Licensee of any obligation whatsoever imposed on it by this License. Licensee 
shall promptly respond to Licensor's request for information regarding said 
conditions or activities. 

(g) Licensee will promptly transmit to Licensor copies of all reports, data boring logs, 
well completion and other information obtained from all operations on the 
Premises to Licensor's Remediation Manager. Licensor shall have the option to 
obtain split samples and otherwise have reasonable access to the groundwater 
monitoring well(s) subject to this License for the purpose of obtaining samples or 
other information from the monitoring well(s). Licensee shall also advise 
Licensor of any applicable health and safety plans or other similar programs in 
effect with respect to the operations on the Premises. 

(h) Unless otherwise required by applicable law, Licensee shall keep confidential 
and shall not disclose any reports, data boring logs, well completion and any 
other information obtained in connection with this License to third parties without 
the prior written consent of Licensor. 
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ALTERATIONS 

21. Licensee may not make any alterations of the Premises or permanently affix anything to 
the Premises or any buildings or other structures adjacent to the Premises without 
Licensor's prior written consent. 

NO WARRANTIES 

22. LICENSOR'S DUTIES AND WARRANTIES ARE LIMITED TO THOSE EXPRESSLY 
STATED IN THIS LICENSE AND SHALL NOT INCLUDE ANY IMPLIED DUTIES OR 
IMPLIED WARRANTIES, NOW OR IN THE FUTURE. NO REPRESENTATIONS OR 
WARRANTIES HAVE BEEN MADE BY LICENSOR OTHER THAN THOSE 
CONTAINED IN THIS LICENSE. LICENSEE HEREBY WAIVES ANY AND ALL 
WARRANTIES WITH RESPECT TO THE PREMISES, EXPRESS OR IMPLIED, OR 
WHICH MAY EXIST BY OPERATION OF LAW OR IN EQUITY, INCLUDING, 
WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY, HABITABILITY 
OR FITNESS FOR A PARTICULAR PURPOSE. 

QUIET ENJOYMENT 

23. LICENSOR DOES NOT WARRANT ITS TITLE TO THE PROPERTY NOR 
UNDERTAKE TO DEFEND LICENSEE IN THE PEACEABLE POSSESSION OR USE 
THEREOF. NO COVENANT OF QUIET ENJOYMENT IS MADE. 

DEFAULT 

24. If default shall be made in any of the covenants or agreements of Licensee contained in 
this document, or in case of any assignment or transfer of this License by operation of 
law, Licensor may, at its option, terminate this License by serving five (5) days' notice in 
writing upon Licensee. Any waiver by Licensor of any default or defaults shall not 
constitute a waiver of the right to terminate this License for any subsequent default or 
defaults, nor shall any such waiver in any way affect Licensor's ability to enforce any 
Section of this License. The remedy set forth in this Section 24 shall be in addition to, 
and not in limitation of, any other remedies that Licensor may have at law or in equity. 

TERMINATION 

25. (a) This License may be terminated by Licensor, at any time, by serving ten (10) 
days' written notice of termination upon Licensee. This License may be 
terminated by Licensee upon execution of Licensor's Mutual Termination Letter 
Agreement then in effect. Upon expiration of the time specified in such notice, 
this License and all rights of Licensee shall absolutely cease. 

(b) Upon termination, should Licensee have installed its monitoring well(s) on the 
Premises, once Licensee's well(s) are retired, Licensee shall provide Licensor a 
copy of the closure documents, submitted directly to Licensor's Environmental 
Remediation Manager at 2454 Occidental Ave., 1A, Seattle, Washington 98134. 
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26. If Licensee fails to surrender to Licensor the Premises, upon any termination of this 
License, all liabilities and obligations of Licensee hereunder shall continue in effect until 
the Premises are surrendered. Termination shall not release Licensee from any liability 
or obligation, whether of indemnity or otherwise, resulting from any events happening 
prior to the date of termination. 

ASSIGNMENT 

27. Neither Licensee, nor the heirs, legal representatives, successors or assigns of 
Licensee, nor any subsequent assignee, shall assign or transfer this License or any 
interest herein, without the prior written consent and approval of Licensor, which may be 
withheld in Licensor's sole discretion. 

NOTICES 

28. Any notice required or permitted to be given hereunder by one party to the other shall be 
in writing and the same shall be given and shall be deemed to have been served and 
given if (i) placed in the United States mail, certified, return receipt requested, or (ii) 
deposited into the custody of a nationally recognized overnight delivery service, 
addressed to the party to be notified at the address for such party specified below, or to 
such other address as the party to be notified may designate by giving the other party 
no less than thirty (30) days' advance written notice of such change in address. 

If to Licensor: 

with a copy to: 

with a copy to: 

If to Licensee: 

SURVIVAL 

Staubach Global Services- RR, Inc. 
3017 Lou Menk Drive, Suite 100 
Fort Worth, TX 76131 
Attn: Licenses/Permits 

BNSF Railway Company 
2500 Lou Menk Dr. - AOB3 
Fort Worth, TX 76131 
Attn: Senior Manager Real Estate 

BNSF Remediation Manager 
2454 Occidental Ave., 1A 
Seattle, WA 98134 

Stantec Consulting Corp. 
9400 S.W. Barnes Rd., Suite 200 
Portland, OR 97225 

29. Neither termination nor expiration will release either party from any liability or obligation 
under this License, whether of indemnity or otherwise, resulting from any acts, 
omissions or events happening prior to the date of termination or expiration, or, if later, 
the date when the Premises are restored to its condition as of the Effective Date. 
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RECORDATION 

30. It is understood and agreed that this License shall not be placed on public record. 

APPLICABLE LAW 

31. All questions concerning the interpretation or application of provisions of this License 
shall be decided according to the substantive laws of the State of Texas without regard 
to conflicts of law provisions. 

SEVERABILITY 

32. To the maximum extent possible, each provision of this License shall be interpreted in 
such manner as to be effective and valid under applicable law, but if any provision of this 
License shall be prohibited by, or held to be invalid under, applicable law, such provision 
shall be ineffective solely to the extent of such prohibition or invalidity, and this shall not 
invalidate the remainder of such provision or any other provision of this License. 

INTEGRATION 

33. This License is the full and complete agreement between Licensor and Licensee with 
respect to all matters relating to Licensee's use of the Premises, and supersedes any 
and all other agreements between the parties hereto relating to Licensee's use of the 
Premises as described herein. However, nothing herein is intended to terminate either 
any surviving obligation of Licensee or Licensee's obligation to defend and hold Licensor 
harmless in any prior written agreement between the parties. 

MISCELLANEOUS 

34. In the event that Licensee consists of two or more parties, all the covenants and 
agreements of Licensee herein contained shall be the joint and several covenants and 
agreements of such parties. 

[Intentionally left blank] 
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35. The waiver by Licensor of the breach of any provision herein by Licensee shall in no way 
impair the right of Licensor to enforce that provision for any subsequent breach thereof. 

Staubach Global Services - RR, Inc. is acting as representative for BNSF Railway 
Company. 

IN WITNESS WHEREOF, this License has been duly executed, in duplicate, by the parties 
hereto as of the day and year first above written. 

BNSF RAILWAY COMPANY 

By: 

Staubach Global Services- RR, Inc., 
its Attorney in Fact 
3017 Lou Menk Drive, Suite 100 
Fort Worth, TX 76131 

Ed Darter 
Title: Vice President- National Accounts 

STANTEC CONSULTING CORP. 

By: 

9400 S.W. Barnes Rd., Suite 200 
Portland, OR 97225 

Title: ________________ _ 
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EXHIBIT •A• 
ATTACHED TO CONTRACT BETWEEN 

BNSF RAILWAY COMPANY 
AND 

ST ANTEC CONSULTING CORP. 

SCALE: 1 IN.= 1.QQ_ FT. SECTION: 19 

NORTHWEST DIV. TOWNSHIP: 01 N 

FALLBRIDGE SUBDIV. L.S. ~ RANGE: 01 E 

DATE 1 OJ20/201 0 REV. MERIDIAN: WILLM 

PROPERTY LINE 

DESCRIPTION: 
1 PARCEL OF LAND CONTAINING A TOTAL OF 100 SQ. FT. 
<0.002 A.C.> MORE OR LESS SHOWN SHADED. TO BE USED 
FOR STORM WATER SAMPLING AND MONITORING OF MANHOLE. 

AT PORTLAND 
COUNTY OF MUL TNOMAH STATE OF OR 
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RIGHT OF ENTRY AGREEMENT 

This Agreement ("Agreement") is made and entered into on July 6, 2009, by and between 
ConocoPhillips Company ("Licensor") and Chevron U.S.A. Inc. ("Licensee"). Licensor and 
Licensee, collectively, shall sometimes hereinafter be referred to as the "Parties". 

Recitals 

WHEREAS, Licensor is the legal and rightful owner of a certain parcel of real property located at 
5528 Doane Avenue, Portland Oregon, also described as ConocoPhillips Company's Portland 
Terminal, and further identified by the Multnomah County Assessor as Parcel No. 1Nl-El9-100 
and (the "Property"); 

WHEREAS, Licensee now desires to enter the Property of Licensor for the purpose of repairing the 
60 inch storm water sewer pipe, connecting Manhole "MH-77" to Outfall "22", inside the 
boundaries of the Property, as well as groundwater sampling and remediation activities, including, 
but not limited to the following activities, located and labeled as indicated on Exhibit "A", attached 
hereto and incorporated herein (the "Work"): 

• Installation of steel plates over non-reinforced underground pipelines in the sandlot area to 
protect the pipelines from heavy vehicular traffic; 
• Installation of a gravel roadway in the sandlot area to accommodate heavy vehicular traffic; 
• Installation of a cofferdam and pumping equipment to remove water from the 60" storm sewer 
pipe and prevent further accumulation of water from Outfall "22"; 
• Placement of a Baker tank for temporary storage of groundwater removed from the 60" pipe; 
• Removal of protruding bolts from the inner surface of the 60" pipe; 
• Video recording of the inside of the 60" pipe; 
• Removal of the chain link fence along the southern perimeter of the sandlot and replacement 
with a US Coast Guard approved temporary fence; 
• Saw cutting and removal of the top of the concrete vault located beneath Manhole "MH-77"; 
• Replacement and repair of the vault top to conform with the diameter required for liner 
installation; 
• Installation of a water diversion system to prevent water from entering Manhole "MH-77" from 
the terminal side of the pipe; 
• Installation of the epoxy cure in place pipe liner from Manhole "MH-77" to Outfall "22"; 
• Demobilization of all pipe lining equipment; 
• Removal of all temporary water diversion/collection devices; 
• Removal of the temporary fence and replacement of the permanent fence along the southern 
perimeter of the sandlot; 
• Groundwater sampling and cutoff wall maintenance; sheen monitoring and sheen cleanup at 
Outfall "22"; 
• Remediation for cutoff walls to include operations and maintenance of equipment on the 
Property, in-well equipment, and storage of remediation materials in the Terminal Asphalt shed. 

WHEREAS, A Gantt chart, listing the proposed schedule for the Work, as of the date of the Agreement, is 
provided as Exhibit "B", attached hereto and incorporated herein by reference. Said proposed schedule 
and the above activities list are subject to change based on site conditions and other contingencies; 
and 
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WHEREAS, the Parties now desire to enter into this Agreement to provide for the requested access 
for the purposes of the Work and to ensure that the Property and Licensor's interests are adequately 
protected; 

NOW THEREFORE, in consideration of the granting of the foregoing, the mutual premises, 
covenants, conditions and agreements hereinafter set forth, and other good and valuable con­
sideration, the receipt and adequacy of which are acknowledged, the Parties agree as follows: 

1. Incorporation by Reference. The above recitals are hereby incorporated by reference 
into this Agreement. 

2. Right of Entry. Licensee and its employees, agents, consultants, contractors, or other 
authorized representatives shall, as necessary, have the limited privilege to enter the Property subject 
to the specific conditions of this Agreement, for the purpose of the Work. 

3. Term. This License shall commence on July 6, 2009 (Effective Date) and shall 
continue until the earlier of March 31, 2022, or completion of the Work, unless further extended by 
written agreement between the Parties. Notwithstanding the foregoing, Licensor, in its discretion, 
shall have the right to terminate this Agreement upon at least thirty (30) days prior written notiCe to 
Licensee. Licensor acknowledges that in the event this License is terminated, Licensee may require 
additional time beyond thirty days to obtain necessary approvals from regulatory agencies in order to 
remove equipment installed pursuant to this License, if any. 

4. Prior Notice of Access; Coordination. Licensee shall notify Licensor's personnel 
identified in Section 10 herein (Notices) in advance of any field mobilization of the Work. In 
addition, Licensee shall notify Licensor verbally, at least 72 hours prior to the entering onto the 
Property for the purposes of the Work, either in person or by telephone contact to Licensor's 
personnel identified in Paragraph 12 herein (Notices). Licensor further agrees to coordinate the 
Work with Licensor to minimize any inconvenience to or interruption of the conduct of Licensor's 
operations on the Property. 

5. Compliance with Laws. Licensee shall comply with all Applicable Laws in 
undertaking the activities authorized by the Agreement. Applicable Laws shall mean any and all: 
(a) federal, state and local laws, statutes, rulings, rules, promulgations, directives, regulations, 
ordinances, consent and other orders, guidances from regulatory agencies, and interpretations, 
judicial decisions, decrees, common law, injunctions, writs, codes, standards, permits, certificates 
and licenses of any governmental authority in effect on the date hereof (and as hereafter amended 
from time to time) or hereafter enacted or imposed, in any way applicable to Licensee, or the 
Property. 

6. Property Restoration. Licensee will make every effort to minimize disturbance of the 
Property. Licensee shall promptly restore the Property, to the extent practicable, to its condition prior 
to the Work authorized under the Agreement. Such restoration activities will include, but are not 
limited to, prompt removal of all contained investigation-derived waste, as required by the Licensee 
and removal of any and all equipment. This obligation shall survive the termination of this 
Agreement, howsoever brought about, and shall be effective regardless of when claims or liabilities 
are made or asserted. 

7. Permits and Reporting Obligations. Licensee shall obtain all necessary permits and 
authorizations from all appropriate governmental agencies to conduct the Work authorized herein, 
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and shall make all required notifications and fulfill all reporting obligations required by applicable 
laws. 

8. Indemnity. Licensee agrees that it will indemnify and hold Licensor harmless from 
and against any and all claims, demands, actions, suits, judgments, losses, damages, costs, or 
expenses (including reasonable attorneys fees and expenses) incurred as a result of personal injury, 
property damage, civil penalties, or fme~ proximately caused by the Licensee's or it's contractor's 
entry onto the property. However, this indemnity and hold harmless obligation shall not apply to any 
such claims, demands, actions, suits, judgments, losses, damages, costs, or expenses (1) to the extent 
caused by the sole negligence, gross negligence, or willful misconduct of Licensor or (2) to the 
extent arising out of or caused by activities conducted by Licensee on behalf of Licensor. This 
indemnity is expressly conditioned on the following: 

(a) In the event Licensor shall identify any matter to which this indemnity may apply 
or receive a notice or claim from any third party of such matter, it shall immediately, and in 
every case within thirty (30) days of said notice or claim, notify Licensee in writing of such 
matter. 

(b) Licensor shall cooperate with Licensee by allowing Licensee, its agents, 
representatives, contractors and consultants, prompt and ready access to the Property for the 
purpose of investigating any matter to which this indemnity may apply. Licensor shall 
provide Licensee with copies of all investigative reports, data or other information in any 
form which Licensor, its consultants, agents or attorneys may have pertaining to any such 
matter, on request of Licensee. 

(c) Notwithstanding anything in this agreement to the contrary, in no event shall 
either party be liable to the other party for any special, indirect, or consequential damages 
including, but not limited to, claims for loss of use, rents, anticipated profit or business 
opportunity, or business interruption. 

9. Insurance Requirements- Licensee agrees to maintain insurance of the types and with 
limits of liability not less than those set out below at its expense during the term of this Agreement 
from insurers reasonably acceptable to Licensor covering items, risks and operations required to 
fulfill the Agreement: 

(a) Insurance that Licensee is obliged by law to carry that covers all of Licensee's 
employees performing work under this Agreement including, without limitation, coverage 
under applicable maritime law. Such insurance shall protect Licensor as an alternate _ 
employer against claims asserted against Licensor by Licensee's workers as "borrowed 
servantsn, statutory employees, or maritime employees. 

(b) Employer's Liability Insurance, including coverage for marine operations if 
applicable, with a limit of$1,000,000 USD (or the equivalent in local currency) any one 
occurrence or the statutory requirement, whichever is greater. Such insurance shall protect 
Licensor as an alternate employer against claims asserted against Licensor by Licensee's 
workers as "borrowed servants 11

, statutory employees, or maritime employees. 

(c) Commercial or Comprehensive General Liability Insurance, including 
contractual liability coverage, with a limit of$1,000,000 USD (or the equivalent in local 
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currency) any one occurrence. Such insurance shall include sudden and accidental pollution 
liability coverage. 

(d) Automobile Liability Insurance with a combined bodily injury and property 
damage limit of$1,000,000 USD (or the equivalent in local currency) any one occurrence or 
the statutory requirement, whichever is greater, for all owned and leased vehicles. 

(e) Such other insurance in the types and amounts required by applicable law. 

All insurance required above shall be primary to any insurance coverage available to 
Licensor and each of its Affiliates and Co-ventures. The above-stated minimum requirements are not 
intended to indicate the amounts and types of insurance that Licensee need or may ultimately need. 

The policies under Paragraphs 9 (c) and (d) above shall be endorsed to show Licensor and 
each of its Affiliates and Co-Venturers as additional insureds and all insurance policies obtained by 
Licensee shall contain a waiver of subrogation in favor of Licensor to the extent of the liabilities 
assumed by Licensee under this Agreement. Licensor, likewise, shall ensure that any insurance 
policies relevant to this Agreement shall contain a waiver of subrogation in favor of Licensee to the 
extent of the liabilities assumed by Licensor under this Agreement. The policies provided for under 
this paragraph shall contain a provision that any breach by Licensee of any warranty, covenant, or 
representation in any of the policies shall not prejudice any claim by the additional insured. 

Upon Licensor's request, Licensee shall furnish to Licensor certificates of insurance 
demonstrating that Licensee has obtained the insurance coverage set out above and containing a 
statement that the said insurance will not be materially changed or cancelled without at least thirty 
(30) days prior written notice to Licensor. All coverages must be written on forms reasonably 
acceptable to Licensor. Neither review nor failure to review such certificates shall constitute 
approval thereto or be deemed to waive or diminish Licensor's rights under this Agreement. In the 
event of an accident or loss resulting in an insurance claim, Licensee, at Licensor's request, shall 
provide Licensor with certified copies of its insurance policies for which Licensor is shown as an 
additional insured. This obligation shall survive the termination of the Agreement. 

Neither failure to comply, nor full compliance with the insurance provisions of this 
Agreement shall limit or relieve Licensee from its liability and/or indemnity obligations in this 
Agreement. If Licensee fails or refuses to comply with the obligations prescribed in Paragraph 9 
herein, Licensor, without prejudice to any other rights or remedies available to it under the 
Agreement or at law, may (i) treat the Agreement as having been repudiated by Licensee or (ii) 
procure the required insurances and deduct the cost thereof from any amounts due hereunder or 
otherwise recover such amounts from Licensee. 

Notwithstanding the above, Licensor acknowledges that its insurance requirements as to 
Licensee are satisfied by Licensee's maintaining a self-administered claims program with respect to 
its duties hereunder. Licensee shall require contractors who perform the Work under this Agreement 
to maintain liability insurance coverage in accordance with the service agreements between Licensee 
and its contractors. 

10. Notices. Except as otherwise specially provided herein, all notices required or made 
under this Agreement shall be in writing and shall be made as follows: 

To Licensor: ConocoPhillips Company 
Property Tax, Real Estate, Right of Way & Claims 
1232 Park Street, Suite 300 
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With Copies to: 

To Licensee: 

With Copies to: 

Paso Robles, CA 93446 
Attn: Colleen S. Hagemann 
Phone: (805) 226-2649 
Facsimile: (805) 239-4410 

ConocoPhillips Company 
Risk Management & Remediation 
1230 West Washington Street 
Suite 212 
Tempe, AZ 85281 
Attn: Myron W. Smith 
Phone: (602) 452-2505 
Facsimile: (602) 452-2509 

ConocoPhillips Company 
5528 Doane Avenue 
Portland, OR 97210 
Attn: Tom Lyons 
Phone: (503) 248-1572 
Facsimile: (503) 248-1540 

Chevron U.S.A. Inc. 
6111 Bollinger Canyon Road 
San Ramon, CA 94583 
Attn: Brett Hunter 
Phone: 925-543-2371 
Facsimile: 925-543-2324 

Chevron U.S.A. Inc. 
6111 Bollinger Canyon Road 
San Ramon, CA 94583 
Attn: Kelly Esters 
Phone: 925-543-2376 
Facsimile: 925-543-2324 

Either party may change the above designations by written notice to the other party. 

11. Parties Bound. This Agreement and the rights and obligations created hereby shall be 
binding upon and inure to the benefit of the Parties hereto, their heirs, assigns or successors in 
interest. Neither party may assign the rights and obligations provided for herein without the prior 
written consent of the other party. 

12. Severability. The invalidity or unenforceability of any provision hereof shall not 
affect the validity or enforceability of any other provision. 

13. Modification. This Agreement shall not be modified by oral agreements. All 
modifications to the Agreement must be in one writing, executed by both Parties. 

14. Waiver. Failure to insist upon strict compliance with any provision hereof shall not 
be deemed a waiver of such provision or any other provision hereof. The waiver by any party of any 
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breach of any of the provisions of this Agreement shall not constitute a continuing waiver or a 
waiver of any subsequent breach ofthe same, or of any other provision ofthis Agreement. 

15. Governing Law. This Agreement shall be construed and interpreted and governed by 
and in accordance with the local law of the State of Oregon without reference to any choice of law, 
rules or policies which may refer the resolution of any dispute arising hereunder to the laws of any 
other jurisdiction. 

16. Safety. While on the Property, Licensee, its employees, agents, consultants, 
contractors, or other authorized representatives shall strictly abide by Licensor's Health and Safety 
Procedures, be OSHA Hazwoper trained, and meet Licensor's required coverage of insurance, as set 
forth herein. 

17. Utility Clearance. All utility clearance for the activities conducted on the Property 
shall be performed by Licensee. 

18. Counterparts. This Agreement may be executed in one or more counterparts, each of 
which shall be deemed an original, and all of which, taken together, shall constitute one and the 
same Agreement. 

IN WITNESS WHEREOF, the Parties have executed this Agreement by their duly 
authorized representative(s). 

LICENSOR 

CONOCOPmLL~SCOMWANY 

By: 

arne: Frank L. Nichols 

Title: Advisor 

Date: or;;; J ?" L 2oc::J9 
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CHEVRON U.S.A., INC. 

By: 

Name: ---------------------
Title: 

Date: 

~: . 
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breach of any of the provisions of this Agreement shall not constitute a continuing waiver or a 
waiver of any subsequentbreach of the same, or of any other provision of this Agreement. 

15. Governing Law. This Agreement shall be construed and interpreted and governed by 
and in accordance with the local law of the State of Oregon without reference to any choice of law, 
rules or policies which may refer the resolution of any dispute arising hereunder to the laws of any 
other jurisdiction. 

16. Safety. While on the Property, Licensee, its employees, agents. consultants, 
contractors, or other authorized representatives shall strictly abide by Licensor's Health and Safety 
Procedures, be OSHA Hazwoper trained, and meet Licensor's required coverage of insurance, as set 
fmih herein. 

17. Utility Clearance. All utility clearance for the activities conducted on the Prope1iy 
shall be performed by Licensee. 

18. Counterparts. This Agreement may be executed in one or more counterparts, each of 
which shall be deemed an original) and all of which, taken together, shall constitute one and the 
same Agreement. 

IN WITNESS WHEREOF, the Parties have executed this Agreement by their duly 
authotized representative( s). 

LICENSOR 

CONOCOPHILLIPS COMP At~Y 

n ... ~4 
~~ichols 
Title: Advisor 

Date: t:/6 JtJ? 20CY 
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LICENSEE 

CHEVRON U.S.A., INC. 

Dy. /h . 
Name: Hongy~ 
Title: 

Date: 

Assistant Secretary 

1/telo?f 

COP0020218 



EXHIBIT A: SITE MAP 
LOCATIONS AFFECTED BY SCOPE OF WORK 
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From: 
Sent: 
To: 
Subject: 

Calhoun, Heather (US) 
Thursday, February 10, 2011 06:10 PM 
Mozart, Angie (PTS Staffing Solutions) 
FW: Red-Line: Stantec Consulting Corp. (Tracking #1 0-41650) 

Attachments: Agreement- Stantec Consulting Corp. 10-41597 (Redline to Angie Mozart 02-10-11 ).doc 

Correction - see below. 

Heather Calhoun 
tel +1 817-230-2600 direct +1 817-230-2633 
Please visit the BNSF Permits website for more information: 
<http://www.bnsf.com/communities/faqs/permits-real-estate/> 

http://www.bnsf.com/communities/faqs/permits-real-estate/ 

From: Calhoun, Heather (US) 
Sent: Thursday, February 10, 2011 12:05 PM 
To: 'Mozart, Angie (PTS Staffing Solutions)' 
Subject: Red-Line: Stantec Consulting Corp. (Tracking #10-41650) 

Angie: 

Per your request, attached is a copy of the agreement for red-lining purposes. Once you have 
finished, please e-mail the document back to me and I will forward it on to the appropriate 
person(s) within BNSF. 

There will be a $600 revision fee for the name change. I will have to send it back to the 
engineering firm to have it corrected. 

I apologize for the delay but our office was closed four days last week as well as yesterday due to 
inclement weather. 

Please contact me if you have any questions. 

Thanks! 

Heather Calhoun 
tel +1 817-230-2600 direct +1 817-230-2633 
Please visit the BNSF Permits website for more information: 
<http://www.bnsf.com/communities/faqs/permits-real-estate/> 

http://www.bnsf.com/communities/faqs/permits-real-estate/ 

From: Mozart, Angie (PTS Staffing Solutions) [mailto:Angie.Mozart@contractor.conocophillips.com] 
Sent: Thursday, February 10, 2011 11:05 AM 
To: Calhoun, Heather (US) 
Subject: RE: Pending Environmental Access Permit: ConocoPhillips Company and Stantec Consulting 
Corp. (Tracking #10-41650) 

Heather, 

COP0020221 



As we discussed on the phone on 1/28/11, I was hoping you might be able to send me the updated 
agreement in ConocoPhillips' name in Word format, with the specifics of the additional name change 
fee. 

Regards, 

Angie Mozart 

Contracts Associate 

Phone: (805) 226-2653 

angie.mozart@contractor.conocophillips.com 

From: Mozart, Angie (PTS Staffing Solutions) 
Sent: Monday, January 24, 2011 11:26 AM 
To: 'Calhoun, Heather (US)' 
Subject: RE: Pending Environmental Access Permit: ConocoPhillips Company and Stantec Consulting 
Corp. (Tracking #10-41650) 

Heather, 

I apologize for our confusion. I was forwarded the License for Environmental Access (Tracking 
#10-41597) last week to process for the correct ConocoPhillips internal approvals and signature. 
Since ConocoPhillips is the responsible party, and Stantec is our contractor, the agreement will 
need to be between BNSF and ConocoPhillips. Would it be possible to please get a new version 
updated to ConocoPhillips? 

Also, I will need to have ConocoPhillips Legal and Corporate Insurance departments review and 
approve the agreement. Would it be possible to get that in Word version? 

So that you know, ConocoPhillips recently processed an agreement with BNSF which was finalized 
August of 2010 with Julie Alexander, Tracking #10-40781 (in case it's helpful to review that file) 
I will remind our Corporate Insurance of the review process for that agreement as well, to hopefully 
help our approval process. 

Should I contact Aimee Austin directly to get written consent from BNSF to allow ConocoPhillips to 
self-insure? 

Regards, 

Angie Mozart 

Contracts Associate 

Principal Technical Services - Approved service provider of 

ConocoPhillips Company, Corporate Real Estate -

Property Tax, Real Estate, Right of Way & Claims (PTRRC) 

1232 Park Street, Suite 300 
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Paso Robles, CA 93446 

Phone: (805) 226-2653 

angie.mozart@contractor.conocophillips.com 

The information contained in this message may be CONFIDENTIAL and is intended for the addressee 
only. Any unauthorized use, dissemination of the information or copying of this message is 
prohibited. If you are not the addressee, please notify the sender immediately by return e-mail and 
delete this message. Thank You. 

From: Calhoun, Heather (US) [mailto:Heather.Calhoun@am.jll.com] 
Sent: Friday, December 03, 2010 7:20AM 
To: mark.trewartha@stantec.com 
Cc: Mozart, Angie (PTS Staffing Solutions) 
Subject: RE: Pending Environmental Access Permit: ConocoPhillips Company and Stantec Consulting 
Corp. (Tracking #10-41650) 
Importance: High 

Mark: 

One more thing - I also have a pending Environmental Access application for ConocoPhillips Company 
and Stantec Consulting Corp. (Tracking #10-41597). This was received on 10/18/10 and appears to be 
at the same exact location as the application referenced below (Tracking #10-41650). You and I 
spoke back in October regarding both names being listed on that application, and you were going to 
submit a revised copy. Please confirm if you all need two permits or if these are duplicates. I 
will cancel one of them if that is the case. 

Let me know as soon as possible. 

Thanks! 

Heather Calhoun 
tel +1 817-230-2600 direct +1 817-230-2633 
Please visit the BNSF Permits website for more information: 
<http://www.bnsf.com/communities/faqs/permits-real-estate/> 

http://www.bnsf.com/communities/faqs/permits-real-estate/ 

From: Calhoun, Heather (US) 
Sent: Friday, December 03, 2010 9:09AM 
To: 'mark.trewartha@stantec.com' 
Cc: 'angie.mozart@contractor.conocophillips.com' 
Subject: Pending Environmental Access Permit: ConocoPhillips Company and Stantec Consulting Corp. 
(Tracking #10-41650) 
Importance: High 

Mark: 

This e-mail is regarding the Environmental Access application submitted to conduct soil sampling and 
manhole monitoring in Portland, Multnomah County, Oregon. I received a voicemail from Nicole at 
AECOM requesting a status of this permit. I am currently waiting on an approval from BNSF 
Operating. That request was sent on 11/16/10 and I sent a follow-up this morning. Please be 
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advised that I need one point of contact for this permit and you are the person listed on the 
application. If you could update everyone involved on this project I would appreciate it. 

Also, there are two names listed on the application but we can only have one Licensee. Please 
advise whether this permit will be under the name of ConocoPhillips Company or Stantec Consulting 
Corp. I am assuming it will be under Stantec's name since they are the contractor and will be doing 
the work, but I am asking that you confirm. 

Please advise at your next earliest convenience and contact me with any questions. 

Thanks! 

Jones Lang LaSalle - Proud Real Estate Partner of BNSF 

Heather Calhoun 
Senior Contract Specialist - Fort Worth 
Jones Lang LaSalle Americas, Inc. 
3017 Lou Menk Dr., Suite 100 
Fort Worth, Texas 76131-2800 
tel +1 817-230-2600 direct +1 817-230-2633 
fax +1 817-306-8265 
heather.calhoun@am.jll.com 

www.joneslanglasalle.com 
Please visit the BNSF Permits website for more information: 
http://www.bnsf.com/communities/faqs/permits-real-estate/ 

This email is for the use of the intended recipient(s) only. If you have received this email in 
error, please notify the sender immediately and then delete it. If you are not the intended 
recipient, you must not keep, use, disclose, copy or distribute this email without the author's 
prior permission. We have taken precautions to minimize the risk of transmitting software viruses, 
but we advise you to carry out your own virus checks on any attachment to this message. We cannot 
accept liability for any loss or damage caused by software viruses. The information contained in 
this communication may be confidential and may be subject to the attorney-client privilege. If you 
are the intended recipient and you do not wish to receive similar electronic messages from us in the 
future then please respond to the sender to this effect. 
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Tracking #1 0-
41597 

LICENSE FOR ENVIRONMENTAL ACCESS 

THIS LICENSE ("License"), made as of the __ day of , 2011 
("Effective Date") by and between BNSF RAILWAY COMPANY, a Delaware corporation 
("Licensor'') and STANTEC CONSULTING CORP., a Delaware corporation ("Licensee"). 

NOW THEREFORE, in consideration of the mutual covenants contained herein, the 
parties agree to the following: 

GENERAL 

1. Licensor hereby grants Licensee a non-exclusive license, subject to all rights, interests, 
and estates of third parties, including, without limitation, any leases, licenses, 
easements, liens or other encumbrances, and upon the terms and conditions set forth 
below, to use the area of Licensor's property shown on the attached Drawing No. 1-
50309, dated October 20, 2010 and revised December 3, 2010, attached hereto, 
marked Exhibit "A", and made a part hereof, situated at or near Portland, County of 
Multnomah, State of Oregon, Line Segment 0047, Mile Post 3.86 ("Premises") for the 
purposes specified in Section 3 below. 

2. Licensee shall not disturb any improvements of Licensor or Licensor's existing lessees, 
licensees, easement beneficiaries or lien holders, if any, or interfere with the use of 
such improvements. 

3. Licensee shall use Premises exclusively as a site for performing environmental and 
engineering explorations to include one of, or a combination of, the following categories 
of work: 

(a) Drilling of soil test borings; 
(b) Installation of groundwater monitoring wells; 
(c) Performing groundwater inflow tests on wells; 
(d) Obtaining groundwater samples from wells; 
(e) Maintenance and/or checking groundwater level in wells approximately one time 

per month; 
(f) Performance of any necessary remediation as determined by Licensor in its sole 

discretion or by applicable state and/ or federal regulations at Licensee's sole 
cost and expense. In the event applicable state and/or federal regulations 
require that the Premises be remediated, Licensee will obtain a No Further 
Action Letter, Release, or other such equivalent closure document from the 
state or federal agency having jurisdiction over the remediation of the Premises. 
Such No Further Action Letter, Release, or other such equivalent closure 
document shall not be contingent upon or specify the performance of any 
further work or conditions with respect to the Premises. Licensee warrants that 
it will conduct quarterly storm water sampling and monitor a manhole to test for 
petroleum related constituents. Licensee shall not use the Premises for any 
other purpose whatsoever. Licensee shall not use or store hazardous 
substances, as defined by the Comprehensive Environmental Response, 
Compensation, and Liability Act, as amended ("CERCLA") or petroleum or oil as 
defined by applicable Environmental Laws on the Premises. 
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4. In case of the eviction of Licensee by anyone owning or claiming title to or any interest 
in the Premises, Licensor shall not be liable to refund Licensee any compensation paid 
hereunder or for any damage Licensee sustains in connection therewith. 

5. Any contractors or subcontractors performing work on the Premises, or entering the 
Premises on behalf of Licensee, shall be deemed agents of Licensee for purposes of 
this License. 

6. This License shall commence on the Effective Date and shall continue for a period of 
two (2) years, subject to prior termination as hereinafter described. 

COMPENSATION 

7. (a) The fee for this License has been waived. 

(b) Licensee agrees to reimburse Licensor (within thirty (30) days after receipt of 
bills therefor) for all costs and expenses incurred by Licensor in connection with 
Licensee's use of the Premises, including but not limited to the furnishing of 
Licensor's Flagman and any vehicle rental costs incurred. The cost of flagger 
services provided by the Railway, when deemed necessary by the Railway's 
representative, will be borne by the Licensee. The estimated cost for one (1) 
flagger is $800.00 for an eight (8) hour basic day with time and one-half or 
double time for overtime, rest days and holidays. The estimated cost for each 
flagger includes vacation allowance, paid holidays, Railway and unemployment 
insurance, public liability and property damage insurance, health and welfare 
benefits, transportation, meals, lodging and supervision. Negotiations for 
Railway labor or collective bargaining agreements and rate changes authorized 
by appropriate Federal authorities may increase actual or estimated flagging 
rates. The flagging rate in effect at the time of performance by the Contractor 
hereunder will be used to calculate the actual costs of flagging pursuant to this 
paragraph. 

(c) All invoices are due thirty (30) days after the date of invoice. In the event that 
Licensee shall fail to pay any monies due to Licensor within thirty (30) days after 
the invoice date, then Licensee shall pay interest on such unpaid sum from 
thirty (30) days after its invoice date to the date of payment by Licensee at an 
annual rate equal to (i) the greater of (a) for the period January 1 through June 
30, the prime rate last published in The Wall Street Journal in the preceding 
December plus two and one-half percent (2 112%), and for the period July 1 
through December 31, the prime rate last published in The Wall Street Journal 
in the preceding June plus two and one-half percent (2 112%), or (b) twelve 
percent (12%), or (ii) the maximum rate permitted by law, whichever is less. 
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COMPLIANCE WITH LAWS 

8. (a) Licensee shall observe and comply with any and all laws, statutes, regulations, 
ordinances, orders, covenants, restrictions, or decisions of any court of 
competent jurisdiction ("Legal Requirements") relating to the use of the 
Premises. 

(b) Prior to entering the Premises, Licensee shall and shall cause its contractor to 
comply with all Licensor's applicable safety rules and regulations. Prior to 
commencing any work on the Premises, Licensee shall complete and shall 
require its contractor to complete the safety-training program at the following 
Internet Website "http://contractororientation.com". This training must be 
completed no more than one year in advance of Licensee's entry on the 
Premises. 

DEFINITION OF COST AND EXPENSE 

9. For the purpose of this License, "cost' or "costs" "expense" or "expenses" includes, but 
is not limited to, actual labor and material costs including all assignable additives, and 
material and supply costs at current value where used. 

RIGHT OF LICENSOR TO USE 

10. Licensor excepts and reserves the right, to be exercised by Licensor and any other 
parties who may obtain written permission or authority from Licensor: 

(a) to maintain, renew, use, operate, change, modify and relocate any existing pipe, 
power, communication lines and appurtenances and other facilities or structures 
of like character upon, over, under or across the Premises; 

(b) to construct, maintain, renew, use, operate, change, modify and relocate any 
tracks or additional facilities or structures upon, over, under or across the 
Premises; or 

(c) to use the Premises in any manner as the Licensor in its sole discretion deems 
appropriate, provided Licensor uses all commercially reasonable efforts to avoid 
material interference with the use of the Premises by Licensee for the purpose 
specified in Section 3 above. 

LICENSEE'S OPERATIONS 

11. (a) Licensee shall notify Licensor's Roadmaster at 1515 W. 391
h St., Vancouver, 

Washington 98660, telephone (360) 418-6324 or cell (360) 772-3353, and 
Licensor's Remediation Manager at 2454 Occidental Ave., 1 A, Seattle, 
Washington 98134, telephone (206) 625-6376, at least ten (1 0) business days 
prior to entering the Premises. After completion of use of the Premises for the 
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purpose specified in Section 3, Licensee shall notify Licensor in writing that 
such use has been completed. 

(b) In performing the work described in Section 3, Licensee shall use only public 
roadways to cross from one side of Licensor's tracks to the other. 

(c) Prior to the commencement of any work, Licensee shall submit a workplan to 
Licensor's Remediation Manager at 2454 Occidental Ave., 1 A, Seattle, 
Washington 98134, telephone (206) 625-6376, for Licensor's review. No work, 
as set forth in Section 3, may be conducted by Licensee without Licensor's 
written consent of said workplan for the purpose specified in Section 3. Such 
review and consent by Licensor shall not constitute the sufficiency or 
effectiveness of any workplan. 

(d) No monitoring wells may be installed on the property prior to written approval of 
Licensee's workplan for the installation of such monitoring wells. Upon 
obtaining such consent, Licensee shall provide Licensor the location of said 
well(s) relative to Licensor's nearest trackage, identifying Licensor's nearest Mile 
Post sign number. 

12. Under no conditions shall Licensee be permitted to conduct any tests, investigations or 
any other activity using mechanized equipment and/or machinery, or place or store any 
mechanized equipment, tools or other materials, within twenty-five (25) feet of the 
centerline of any railroad track on the Premises unless Licensee has obtained prior 
written approval from Licensor. Licensee shall, at its sole cost and expense, perform 
all activities on and about the Premises in such a manner as not at any time to be a 
source of danger to or interference with the existence or use of present or future tracks, 
roadbed or property of Licensor, or the safe operation and activities of Licensor. If 
ordered to cease using the Premises at any time by Licensor's personnel due to any 
hazardous condition, Licensee shall immediately do so. Notwithstanding the foregoing 
right of Licensor, the parties agree that Licensor has no duty or obligation to monitor 
Licensee's use of the Premises to determine the safe nature thereof, it being solely 
Licensee's responsibility to ensure that Licensee's use of the Premises is safe. Neither 
the exercise nor the failure by Licensor to exercise any rights granted in this Section will 
alter the liability allocation provided by this License. 

13. (a) Licensee shall explore the proposed location for such work with hand tools to 
a depth of at least three (3) feet below the surface of the ground to 
determine whether pipelines or other structures exist below the surface, 
provided, however, that in lieu of the foregoing, the Licensee shall have the right 
to use suitable detection equipment or other generally accepted industry 
practice (~. consulting with the Underground Services Association) to 
determine the existence or location of pipelines and other subsurface structures 
prior to drilling or excavating with mechanized equipment. Upon Licensee's 
written request, which shall be made thirty (30) business days in advance of 
Licensee's requested entry on the Premises, Licensor will provide Licensee any 
information that Licensor's Engineering Department has in its possession 
concerning the existence and approximate location of Licensor's underground 
utilities and pipelines on the Premises. Prior to conducting any such boring 
work, the Licensee will review all such material. Licensor does not warrant the 
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accuracy or completeness of information relating to subsurface conditions and 
Licensee's operations will be subject at all times to the liability provisions herein. 

(b) For all bores greater than 26-inch diameter and at a depth less than 10.0 feet 
below bottom of rail, a soil investigation will need to be performed by the 
Licensee and reviewed by Licensor prior to construction. This study is to 
determine if granular material is present, and to prevent subsidence during the 
installation process. If the investigation determines in Licensor's reasonable 
opinion that granular material is present, Licensor may select a new location for 
Licensee's use, or may require Licensee to furnish for Licensor's review and 
approval, in its sole discretion a remedial plan to deal with the granular material. 
Once Licensor has approved any such remedial plan in writing, Licensee shall, 
at its sole cost and expense, carry out the approved plan in accordance with all 
terms thereof and hereof. 

14. Any open hole, boring or well constructed upon Premises by Licensee shall be safely 
covered and secured at all times when Licensee is not working in the actual vicinity 
thereof. Following completion of that portion of the work, all holes or borings 
constructed on the Premises by Licensee shall be: 

(a) filled in to surrounding ground level with compacted bentonite grout; or 

(b) otherwise secured or retired in accordance with any applicable Legal 
Requirement. No excavated materials may remain on the Premises for more 
than ten (10) days, but must be properly disposed of by Licensee in accordance 
with applicable Legal Requirements. 

15. Upon completion of Licensee's work on the Premises or upon termination of this 
License, whichever shall occur first, Licensee shall, at its sole cost and expense: 

(a) remove all of its equipment from the Premises; 

(b) report and restore any damage to the Premises arising from, growing out of, or 
connected with Licensee's use of the Premises; 

(c) remedy any unsafe conditions on the Premises created or aggravated by 
Licensee; and 

(d) perform any other work to restore the Premises to a useable condition as 
deemed necessary in Licensor's sole discretion. 

16. Licensee's on-site supervision shall retain/maintain a fully-executed copy of this 
License at all times while on the Premises. 

LIABILITY 

17. (a) TO THE FULLEST EXTENT PERMITTED BY LAW, LICENSEE SHALL 
RELEASE, INDEMNIFY, DEFEND AND HOLD HARMLESS LICENSOR AND 
LICENSOR'S AFFILIATED COMPANIES, PARTNERS, SUCCESSORS, 
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ASSIGNS, LEGAL REPRESENTATIVES, OFFICERS, DIRECTORS, 
SHAREHOLDERS, EMPLOYEES AND AGENTS (COLLECTIVELY, 
"INDEMNITEES") FOR, FROM AND AGAINST ANY AND ALL CLAIMS, 
LIABILITIES, FINES, PENAL TIES, COSTS, DAMAGES, LOSSES, LIENS, 
CAUSES OF ACTION, SUITS, DEMANDS, JUDGMENTS AND EXPENSES 
(INCLUDING, WITHOUT LIMITATION, COURT COSTS, ATTORNEYS' FEES 
AND COSTS OF INVESTIGATION, REMOVAL AND REMEDIATION AND 
GOVERNMENTAL OVERSIGHT COSTS) ENVIRONMENTAL OR OTHERWISE 
(COLLECTIVELY "LIABILITIES") OF ANY NATURE, KIND OR DESCRIPTION 
OF ANY PERSON OR ENTITY DIRECTLY OR INDIRECTLY ARISING OUT OF, 
RESULTING FROM OR RELATED TO (IN WHOLE OR IN PART): 

(i) THIS LICENSE, INCLUDING, WITHOUT LIMITATION, ITS 
ENVIRONMENTAL PROVISIONS, 

(ii) ANY RIGHTS OR INTERESTS GRANTED PURSUANT TO THIS 
LICENSE, 

(iii) LICENSEE'S OCCUPATION AND USE OF THE PREMISES, 

(iv) THE ENVIRONMENTAL CONDITION AND STATUS OF THE 
PREMISES CAUSED BY OR CONTRIBUTED BY LICENSEE, OR 

(v) ANY ACT OR OMISSION OF LICENSEE OR LICENSEE'S 
OFFICERS, AGENTS, INVITEES, EMPLOYEES, OR CONTRACTORS, 
OR ANYONE DIRECTLY OR INDIRECTLY EMPLOYED BY ANY OF 
THEM, OR ANYONE THEY CONTROL OR EXERCISE CONTROL 
OVER, 

EVEN IF SUCH LIABILITIES ARISE FROM OR ARE ATTRIBUTED TO, IN 
WHOLE OR IN PART, ANY NEGLIGENCE OF ANY INDEMNITEE. THE ONLY 
LIABILITIES WITH RESPECT TO WHICH LICENSEE'S OBLIGATION TO 
INDEMNIFY THE INDEMNITEES DOES NOT APPLY ARE LIABILITIES TO 
THE EXTENT PROXIMATELY CAUSED BY THE GROSS NEGLIGENCE OR 
WILLFUL MISCONDUCT OF AN INDEMNITEE. 

(b) FURTHER, TO THE FULLEST EXTENT PERMITTED BY LAW, 
NOTWITHSTANDING THE LIMITATION IN SECTION 17(a), LICENSEE SHALL 
NOW AND FOREVER WAIVE ANY AND ALL CLAIMS, REGARDLESS 
WHETHER BASED ON THE STRICT LIABILITY, NEGLIGENCE OR 
OTHERWISE, THAT RAILROAD IS AN "OWNER", "OPERATOR", 
"ARRANGER", OR "TRANSPORTER" WITH RESPECT TO THE PREMISES 
FOR THE PURPOSES OF CERCLA OR OTHER ENVIRONMENTAL LAWS. 
LICENSEE WILL INDEMNIFY, DEFEND AND HOLD THE INDEMNITEES 
HARMLESS FROM ANY AND ALL SUCH CLAIMS REGARDLESS OF THE 
NEGLIGENCE OF THE INDEMNITEES. LICENSEE FURTHER AGREES THAT 
THE USE OF THE PREMISES AS CONTEMPLATED BY THIS LICENSE 
SHALL NOT IN ANY WAY SUBJECT LICENSOR TO CLAIMS THAT 
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LICENSOR IS OTHER THAN A COMMON CARRIER FOR PURPOSES OF 
ENVIRONMENTAL LAWS AND EXPRESSLY AGREES TO INDEMNIFY, 
DEFEND, AND HOLD THE INDEMNITEES HARMLESS FOR ANY AND ALL 
SUCH CLAIMS. IN NO EVENT SHALL LICENSOR BE RESPONSIBLE FOR 
THE ENVIRONMENTAL CONDITION OF THE PREMISES. 

(c) TO THE FULLEST EXTENT PERMITTED BY LAW, LICENSEE FURTHER 
AGREES, REGARDLESS OF ANY NEGLIGENCE OR ALLEGED 
NEGLIGENCE OF ANY INDEMNITEE, TO INDEMNIFY, AND HOLD 
HARMLESS THE INDEMNITEES AGAINST AND ASSUME THE DEFENSE OF 
ANY LIABILITIES ASSERTED AGAINST OR SUFFERED BY ANY 
INDEMNITEE UNDER OR RELATED TO THE FEDERAL EMPLOYERS' 
LIABILITY ACT ("FELA") WHENEVER EMPLOYEES OF LICENSEE OR ANY 
OF ITS AGENTS, INVITEES, OR CONTRACTORS CLAIM OR ALLEGE THAT 
THEY ARE EMPLOYEES OF ANY INDEMNITEE OR OTHERWISE. THIS 
INDEMNITY SHALL ALSO EXTEND, ON THE SAME BASIS, TO FELA CLAIMS 
BASED ON ACTUAL OR ALLEGED VIOLATIONS OF ANY FEDERAL, STATE 
OR LOCAL LAWS OR REGULATIONS, INCLUDING BUT NOT LIMITED TO 
THE SAFETY APPLIANCE ACT, THE BOILER INSPECTION ACT, THE 
OCCUPATIONAL HEALTH AND SAFETY ACT, THE RESOURCE 
CONSERVATION AND RECOVERY ACT, AND ANY SIMILAR STATE OR 
FEDERAL STATUTE. 

(d) Upon written notice from Licensor, Licensee agrees to assume the defense of 
any lawsuit or other proceeding brought against any Indemnitee by any entity, 
relating to any matter covered by this License for which Licensee has an 
obligation to assume liability for and/or save and hold harmless any Indemnitee. 
Licensee shall pay all costs incident to such defense, including, but not limited 
to, attorneys' fees, investigators' fees, litigation and appeal expenses, 
settlement payments, and amounts paid in satisfaction of judgments. 

PERSONAL PROPERTY WAIVER 

18. ALL PERSONAL PROPERTY, INCLUDING, BUT NOT LIMITED TO, FIXTURES, 
EQUIPMENT, OR RELATED MATERIALS UPON THE PREMISES WILL BE AT THE 
RISK OF LICENSEE ONLY, AND NO INDEMNITEE WILL BE LIABLE FOR ANY 
DAMAGE THERETO OR THEFT THEREOF, WHETHER OR NOT DUE IN WHOLE OR 
IN PART TO THE NEGLIGENCE OF ANY INDEMNITEE. 

INSURANCE 

19. Licensee shall, at its sole cost and expense, procure and maintain during the life of this 
Agreement the following insurance coverage: 

A. Commercial General Liability Insurance. This insurance shall contain broad 
form contractual liability with a combined single limit of a minimum of 
$2,000,000 each occurrence and an aggregate limit of at least $ 4,000,000. 

Form 427; Rev. 04/26/05 
- 7-

[Formatted: Not Hidden 

COP0020231 



41597 
Tracking #1 0-

Coverage must be purchased on a post 1998 ISO occurrence or equivalent and 
include coverage for, but not limited to, the following: 
+ Bodily Injury and Property Damage 
+ Personal Injury and Advertising Injury 
+ Fire legal liability 
+ Products and completed operations 

This policy shall also contain the following endorsements, which shall be indicated 
on the certificate of insurance: 

The employee and workers compensation related exclusions in the above 
policy shall not apply with respect to claims related to railroad employees. 

+ The definition of insured contract shall be amended to remove any exclusion 
or other limitation for any work being done within 50 feet of railroad property. 

+ Any exclusions related to the explosion, collapse and underground hazards 
shall be removed. 

No other endorsements limiting coverage may be included on the policy. 

B. Business Automobile Insurance. This insurance shall contain a combined single 
limit of at least $1,000,000 per occurrence, and include coverage for, but not 
limited to the following: 
+ Bodily injury and property damage 
+ Any and all vehicles owned, used or hired 

C. Workers Compensation and Employers Liability Insurance. This insurance shall 
include coverage for, but not limited to: 
+ Licensee's statutory liability under the worker's compensation laws of the 

state(s) in which the work is to be performed. If optional under State law, 
the insurance must cover all employees anyway. 

+ Employers' Liability (Part B) with limits of at least $500,000 each accident, 
$500,000 by disease policy limit, $500,000 by disease each employee. 

D. Railroad Protective Liability Insurance. This insurance shall name only the 
Licensor as the Insured with coverage of at least $2,000,000 per occurrence 
and $6,000,000 in the aggregate. The coverage obtained under this policy shall 
only be effective during the initial environmental testing and/or exploration. If 
further exploration and testing is needed at a later date, an additional Railroad 
Protective Liability Insurance Policy shall be required. The policy shall be 
issued on a standard ISO form CG 00 35 10 93 and include the following: 
+ Endorsed to include the Pollution Exclusion Amendment (ISO form CG 28 

31 10 93) 
+ Endorsed to include the Limited Seepage and Pollution Endorsement. 
+ Endorsed to include Evacuation Expense Coverage Endorsement. 
+ No other endorsements restricting coverage may be added. 
+ The original policy must be provided to the Licensor prior to performing any 

work or services under this Agreement 
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In lieu of providing a Railroad Protective Liability Policy, Licensee may participate in 
Licensor's Blanket Railroad Protective Liability Insurance Policy available to Licensee or 
its contractor. The limits of coverage are the same as above. The cost is $500.00. 

o I elect to participate in Licensor's Blanket Policy; 

o I elect not to participate in Licensor's Blanket Policy. 

Other Requirements: 

Where allowable by law all policies (applying to coverage listed above) shall contain no 
exclusion for punitive damages and certificates of insurance shall reflect that no 
exclusion exists. 

Licensee agrees to waive its right of recovery against Licensor for all claims and suits 
against Licensor. In addition, its insurers, through policy endorsement, waive their right 
of subrogation against Licensor for all claims and suits. The certificate of insurance 
must reflect waiver of subrogation endorsement. Licensee further waives its right of 
recovery, and its insurers also waive their right of subrogation against Licensor for loss 
of its owned or leased property or property under its care, custody, or control. 

Licensee's insurance policies through policy endorsement must include wording which 
states that the policy shall be primary and non-contributing with respect to any 
insurance carried by Licensor. The certificate of insurance must reflect that the above 
wording is included in evidenced policies. 

All policy(ies) required above (excluding Workers Compensation and if applicable, 
Railroad Protective) shall include a severability of interest endorsement and shall name 
Licensor and Staubach Global Services - RR, Inc. as an additional insured with respect 
to work performed under this agreement. Severability of interest and naming Licensor 
and Staubach Global Services - RR, Inc. as additional insureds shall be indicated on 
the certificate of insurance. 

Licensee is not allowed to self-insure without the prior written consent of Licensor. If 
granted by Licensor, any deductible, self-insured retention or other financial 
responsibility for claims shall be covered directly by Licensee in lieu of insurance. Any 
and all Licensor liabilities that would otherwise, in accordance with the provisions of this 
Agreement, be covered by Licensee's insurance will be covered as if Licensee elected 
not to include a deductible, self-insured retention, or other financial responsibility for 
claims. 

Prior to commencing the Work, Licensee shall furnish to Licensor an acceptable 
certificate(s) of insurance including an original signature of the authorized 
representative evidencing the required coverage, endorsements, and amendments. 
The policy(ies) shall contain a provision that obligates the insurance company(ies) 
issuing such policy(ies) to notify Licensor in writing at least 30 days prior to any 
cancellation, non-renewal, substitution or material alteration. This cancellation 
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provision shall be indicated on the certificate of insurance. In the event of a claim or 
lawsuit involving Railroad arising out of this agreement, Licensee will make available 
any required policy covering such claim or lawsuit. 

Any insurance policy shall be written by a reputable insurance company acceptable to 
Licensor or with a current Best's Guide Rating of A- and Class VII or better, and 
authorized to do business in the state(s) in which the service is to be provided. 

Licensee represents that this License has been thoroughly reviewed by Licensee's 
insurance agent(s)/broker(s), who have been instructed by Licensee to procure the 
insurance coverage required by this Agreement. Allocated Loss Expense shall be in 
addition to all policy limits for coverages referenced above. 

Not more frequently than once every five years, Licensor may reasonably modify the 
required insurance coverage to reflect then-current risk management practices in the 
railroad industry and underwriting practices in the insurance industry. 

If any portion of the operation is to be subcontracted by Licensee, Licensee shall 
require that the subcontractor shall provide and maintain insurance coverages as set 
forth herein, naming Licensor as an additional insured, and shall require that the 
subcontractor shall release, defend and indemnify Licensor to the same extent and 
under the same terms and conditions as Licensee is required to release, defend and 
indemnify Licensor herein. 

Failure to provide evidence as required by this section shall entitle, but not require, 
Licensor to terminate this License immediately. Acceptance of a certificate that does 
not comply with this section shall not operate as a waiver of Licensee's obligations 
hereunder. 

The fact that insurance (including, without limitation, self-insurance) is obtained by 
Licensee shall not be deemed to release or diminish the liability of Licensee including, 
without limitation, liability under the indemnity provisions of this License. Damages 
recoverable by Licensor shall not be limited by the amount of the required insurance 
coverage. 

For purposes of this section, Licensor shall mean "Burlington Northern Santa Fe 
Corporation", "BNSF Railway Company" and the subsidiaries, successors, assigns and 
affiliates of each. 

ENVIRONMENTAL 

20. (a) Licensee shall strictly comply with all federal, state and local environmental laws 
and regulations in its use of the Premises, including, but not limited to, the 
Resource Conservation and Recovery Act, as amended (RCRA), the Clean 
Water Act, the Oil Pollution Act, the Hazardous Materials Transportation Act, 
CERCLA (collectively referred to as the "Environmental Laws"). Licensee shall 
not maintain a treatment, storage, transfer or disposal facility, or underground 
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storage tank, as defined by Environmental Laws on the Premises. Licensee 
shall not release or suffer the release of oil or hazardous substances, as 
defined by Environmental Laws on or about the Premises. 

(b) Licensee shall give Licensor immediate notice to Licensor's Resource 
Operations Center at (800) 832-5452 of any release of hazardous substances 
on or from the Premises, violation of Environmental Laws, or inspection or 
inquiry by governmental authorities charged with enforcing Environmental Laws 
with respect to Licensee's use of the Premises. Licensee shall use the best 
efforts to promptly respond to any release on or from the Premises. 
Licensee also shall give Licensor immediate notice of all measures undertaken 
on behalf of Licensee to investigate, remediate, respond to or otherwise cure 
such release or violation. 

(c) Licensee recognizes and assumes all responsibility for all present and future 
environmental obligations imposed under applicable Environmental Laws, 
regulations or other such requirements relating to contamination of the Premises 
or groundwater thereunder arising from, caused by, contributed to, or in any way 
growing out of Licensee's operations. Licensee further agrees to undertake at 
its sole cost and expense any cleanup of any contamination of the Premises 
and groundwater thereunder arising from, caused by, contributed to, or in any 
way growing out of Licensee's operations as required by applicable laws and 
regulations. 

(d) Licensee agrees to waive any and all statutes of limitations applicable to any 
controversy or dispute arising out of Section 20( c), and Licensee further agrees 
that it will not raise or plead a statute of limitations defense against Licensor in 
any action arising out of Licensees' failure to comply with the preceding 
subsection. 

(e) In the event that Licensor has notice from Licensee or otherwise of a release or 
violation of Environmental Laws on the Premises which occurred or may occur 
during the term of this License, Licensor may require Licensee, at Licensee's 
sole risk and expense, to take timely measures to investigate, remediate, 
respond to or otherwise cure such release or violation affecting the Premises or 
Licensor's right-of-way. 

(f) Licensee shall promptly report to Licensor in writing any conditions or activities 
upon the Premises known to Licensee which create a risk of harm to persons, 
property or the environment and shall take whatever action is necessary to 
prevent injury to persons or property arising out of such conditions or activities; 
provided, however, that Licensee's reporting to Licensor shall not relieve 
Licensee of any obligation whatsoever imposed on it by this License. Licensee 
shall promptly respond to Licensor's request for information regarding said 
conditions or activities. 

(g) Licensee will promptly transmit to Licensor copies of all reports, data boring 
logs, well completion and other information obtained from all operations on the 
Premises to Licensor's Remediation Manager. Licensor shall have the option to 
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obtain split samples and otherwise have reasonable access to the groundwater 
monitoring well(s) subject to this License for the purpose of obtaining samples 
or other information from the monitoring well(s). Licensee shall also advise 
Licensor of any applicable health and safety plans or other similar programs in 
effect with respect to the operations on the Premises. 

(h) Unless otherwise required by applicable law, Licensee shall keep confidential 
and shall not disclose any reports, data boring logs, well completion and any 
other information obtained in connection with this License to third parties without 
the prior written consent of Licensor. 

ALTERATIONS 

21. Licensee may not make any alterations of the Premises or permanently affix anything 
to the Premises or any buildings or other structures adjacent to the Premises without 
Licensor's prior written consent. 

NO WARRANTIES 

22. LICENSOR'S DUTIES AND WARRANTIES ARE LIMITED TO THOSE EXPRESSLY 
STATED IN THIS LICENSE AND SHALL NOT INCLUDE ANY IMPLIED DUTIES OR 
IMPLIED WARRANTIES, NOW OR IN THE FUTURE. NO REPRESENTATIONS OR 
WARRANTIES HAVE BEEN MADE BY LICENSOR OTHER THAN THOSE 
CONTAINED IN THIS LICENSE. LICENSEE HEREBY WAIVES ANY AND ALL 
WARRANTIES WITH RESPECT TO THE PREMISES, EXPRESS OR IMPLIED, OR 
WHICH MAY EXIST BY OPERATION OF LAW OR IN EQUITY, INCLUDING, WITHOUT 
LIMITATION, ANY WARRANTY OF MERCHANTABILITY, HABITABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE. 

QUIET ENJOYMENT 

23. LICENSOR DOES NOT WARRANT ITS TITLE TO THE PROPERTY NOR 
UNDERTAKE TO DEFEND LICENSEE IN THE PEACEABLE POSSESSION OR USE 
THEREOF. NO COVENANT OF QUIET ENJOYMENT IS MADE. 

DEFAULT 

24. If default shall be made in any of the covenants or agreements of Licensee contained 
in this document, or in case of any assignment or transfer of this License by operation 
of law, Licensor may, at its option, terminate this License by serving five (5) days' notice 
in writing upon Licensee. Any waiver by Licensor of any default or defaults shall not 
constitute a waiver of the right to terminate this License for any subsequent default or 
defaults, nor shall any such waiver in any way affect Licensor's ability to enforce any 
Section of this License. The remedy set forth in this Section 24 shall be in addition to, 
and not in limitation of, any other remedies that Licensor may have at law or in equity. 

TERMINATION 
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25. (a) 

Tracking #1 0-

This License may be terminated by Licensor, at any time, by serving ten (1 0) 
days' written notice of termination upon Licensee. This License may be 
terminated by Licensee upon execution of Licensor's Mutual Termination Letter 
Agreement then in effect. Upon expiration of the time specified in such notice, 
this License and all rights of Licensee shall absolutely cease. 

(b) Upon termination, should Licensee have installed its monitoring well(s) on the 
Premises, once Licensee's well(s) are retired, Licensee shall provide Licensor a 
copy of the closure documents, submitted directly to Licensor's Environmental 
Remediation Manager at 2454 Occidental Ave., 1A, Seattle, Washington 98134. 

26. If Licensee fails to surrender to Licensor the Premises, upon any termination of this 
License, all liabilities and obligations of Licensee hereunder shall continue in effect until 
the Premises are surrendered. Termination shall not release Licensee from any liability 
or obligation, whether of indemnity or otherwise, resulting from any events happening 
prior to the date of termination. 

ASSIGNMENT 

27. Neither Licensee, nor the heirs, legal representatives, successors or assigns of 
Licensee, nor any subsequent assignee, shall assign or transfer this License or any 
interest herein, without the prior written consent and approval of Licensor, which may 
be withheld in Licensor's sole discretion. 

NOTICES 

28. Any notice required or permitted to be given hereunder by one party to the other shall 
be in writing and the same shall be given and shall be deemed to have been served 
and given if (i) placed in the United States mail, certified, return receipt requested, or (ii) 
deposited into the custody of a nationally recognized overnight delivery service, 
addressed to the party to be notified at the address for such party specified below, or to 
such other address as the party to be notified may designate by giving the other party 
no less than thirty (30) days' advance written notice of such change in address. 

If to Licensor: 

with a copy to: 

with a copy to: 

Staubach Global Services- RR, Inc. 
3017 Lou Menk Drive, Suite 100 
Fort Worth, TX 76131 
Attn: Licenses/Permits 

BNSF Railway Company 
2500 Lou Menk Dr. - AOB3 
Fort Worth, TX 76131 
Attn: Senior Manager Real Estate 

BNSF Remediation Manager 
2454 Occidental Ave., 1A 
Seattle, WA 98134 

- 13-
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If to Licensee: 

SURVIVAL 

Stantec Consulting Corp. 
9400 S.W. Barnes Rd., Suite 200 
Portland, OR 97225 

Tracking #1 0-

29. Neither termination nor expiration will release either party from any liability or obligation 
under this License, whether of indemnity or otherwise, resulting from any acts, 
omissions or events happening prior to the date of termination or expiration, or, if later, 
the date when the Premises are restored to its condition as of the Effective Date. 

RECORDATION 

30. It is understood and agreed that this License shall not be placed on public record. 

APPLICABLE LAW 

31. All questions concerning the interpretation or application of provisions of this License 
shall be decided according to the substantive laws of the State of Texas without regard 
to conflicts of law provisions. 

SEVERABILITY 

32. To the maximum extent possible, each provision of this License shall be interpreted in 
such manner as to be effective and valid under applicable law, but if any provision of 
this License shall be prohibited by, or held to be invalid under, applicable law, such 
provision shall be ineffective solely to the extent of such prohibition or invalidity, and 
this shall not invalidate the remainder of such provision or any other provision of this 
License. 

INTEGRATION 

33. This License is the full and complete agreement between Licensor and Licensee with 
respect to all matters relating to Licensee's use of the Premises, and supersedes any 
and all other agreements between the parties hereto relating to Licensee's use of the 
Premises as described herein. However, nothing herein is intended to terminate either 
any surviving obligation of Licensee or Licensee's obligation to defend and hold 
Licensor harmless in any prior written agreement between the parties. 

MISCELLANEOUS 

34. In the event that Licensee consists of two or more parties, all the covenants and 
agreements of Licensee herein contained shall be the joint and several covenants and 
agreements of such parties. 

[Intentionally left blank] 
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35. The waiver by Licensor of the breach of any provision herein by Licensee shall in no 
way impair the right of Licensor to enforce that provision for any subsequent breach 
thereof. 

Staubach Global Services- RR, Inc. is acting as representative for BNSF Railway 
Company. 

IN WITNESS WHEREOF, this License has been duly executed, in duplicate, by the parties 
hereto as of the day and year first above written. 

BNSF RAILWAY COMPANY 

By: 

Staubach Global Services- RR, Inc., 
its Attorney in Fact 
3017 Lou Menk Drive, Suite 100 
Fort Worth, TX 76131 

Ed Darter 
Title: Vice President- National Accounts 

STANTEC CONSULTING CORP. 

By: 

Title: 

9400 S.W. Barnes Rd., Suite 200 
Portland, OR 97225 

Form 427; Rev. 04/26/05 
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ConocriPhillips 

Jones Lang LaSalle 
Attn: Permit Services 
3017 Lou Menk Drive, Suite 100 
Fort Worth, TX 76131-2800 

October 12, 2010 

Re: BNSF Railway Application for Environmental Access Permit 
South ofNW Doane Avenue and St. Helens Road, Portland, OR 
AOC Site#: 0922 
Acquisition #: 0608 

Permit Services: 

Angie Mozart 
Property Tax, Real Estate, 

Right of Way and Claims 
1232 Park Street, Suite 300 
Paso Robles, CA 93446 
Phone(805)226-2653 
Fax: (805} 239-4410 

Sent Via Certified Mail 

ConocoPbillips Company respectfully submits the attached application and supporting documents to 
request access to BNSF's manhole-9 (MH-9), located near ConocoPbillips' Willbridge Terminal, 
#0608, which is located at 5528 NW Doane Avenue in Portland, OR. The Oregon Department of 
Environmental Quality requires ConocoPbillips Company to conduct storm water sampling, which is 
described in more detail in the attached work plan letter. 

In order to meet the requirements of the BNSF Railway Application for Environmental Access 
Permit, attached are the following: 

1. BNSF Railway Application for Environmental Access Permit 
2. Work plan letter dated 10/8/2010 from Stantec Consulting to ConocoPhillips' Site Manager, 

Rich Solomon 
3. Exhibit A - Drawing of ConocoPhillips' Will bridge Terminal that includes MH -9 (duplicates) 
4. Exhibit B- Drawing depicting MH-9 in more detail (duplicates) 
5. Draft in the amount of$600.00 for processing fee 

Please don't hesitate to contact me if you have any questions regarding this Environmental Access 
Permit application or the scope of work to be performed. My phone number is (805) 226-2653. You 
may also email me at angie.mozart@,contractor.conocophillips.com. Thank you for your assistance 
and prompt attention to this important environmental matter. 

Sincerely, 

~~te, 
Principal Technical Services -Approved 
Service Provider for ConocoPhillips Company 

Enclosures 
cc: Rich Solomon, ConocoPhillips Company, via email 

Mark Trewartha and Chris Carlton-Franco, Consultants, Stantec Consulting, via email 

1-86 s 
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RA.I'LVVAY Date: 10/12/2010 

APPLICATION FOR ENVIRONMENTAL ACCESS PERMIT 

Jones Lang LaSalle 
Attn: Permit Services 

APPLICANTS TAX I.DJS.S # . ~04~0~0~34~5~---

3017 Lou Menk Dr., Suite 1 00 
Fort Worth, TX 76131-2800 

Name of company/municipality who will occupy the property: ConocoPhillips Company and Stantec Consulting Corp. 
Is this a condemning authority? Yes D No [2J 
Name of contact: Mark Trewartha Telephone (503) 297-1631 Fax: (503) 297-5429 
State in which incorporated: Delaware If not incorporated, please attach name(s) of owners or partners. 
Mailing Address: 9400 SW Barnes Road. Suite 200. Portland. OR Zip Code: 97225 

Name or nearest town on railroad: Portland Country: Multnomah State: ~O,_,__R_,___ 
Railroad Mile Post: + Line Segment: (Q.Iease complete, if available) 
Location of proposed occupancy: N.W. % Sec:..1.§L_ Twsp: 1 North Range: _,_1_,E""'a""s_,_t ____ _ 

Manho!e-9 is near track change B-1 of the Burlington Northern Railroad, next to the common shed, 
and between NW St. Helen's Road and the ConocoPhillips' Willbridge TerminaL 

Is work to be performed within 50 feet of railroad property? Yes [2J NoD What percentage? ""1 0=0"-"o/c-"-o ___ _ 
How many feet from the track will the work be performed? .=2.::<..0_-_,3'""0'-------------------­
Total cost of project: $ ..:..1 0=0.:::..00><-----------------------=-----------
Area to Occupy: Approx. 10 feet by 10 feet 
Date of occupancy (from/to): ,0"-'n""-e-J.y-"'e"""ar'--'f'"'"'ro.:....m.:..:....:;d:.::a~te'-'o.:....f ..... is..,s::..:::u:..:::e..:.... -------------------

Purpose of Testing? (testing for what?): Oregon Department of Environmental Quality has mandated quarterly storm 
water sampling and monitoring of Manhole-9 to test for petroleum product related constituents. 

IS THIS PROJECT ARRA FUNDED? Yes 0 No 12] 
Is applicant a Railroad Shipper? Yes [gl No D 
If yes, BNSF Marketing Rep name and number: Adam Hart (281) 203-5904 
Was this service requested by BNSF? Yes D No 12] 
If yes, who requested? N/A Requestor Telephone Number: '-"N;,::IA;-------
Is this installation in conjunction with a track or track expansion project? Yes D No 12] 
If yes, BNSF contact name and number: _,_,N:!.!;IA_.:__ _____________________ _ 

The cost of the Environmental Access permit is $500.00 for sampling purposes and an additional $1000.00 for 
placement of monitoring wens, due when the permit had been signed by the Permittee and is ready to be returned 
for execution. Also, Railroad Protective Insurance is required. This insurance will be offered when the Permit 
draft is sent. APPLICANT IS REQUIRED TO PROVIDE COPY OF PROPOSED WORK PLAN. A $1000.00 
deposit mayJ!~_reg~red and will be returned once BNSF receives copy of the Final Report. 

Signature: ~~t:LL--1] 
Pri£.me: Frank L. Nichols 

Title: Advisor. Western Region, PTRRC. CRE, ConocoPhillips 

Phone Number: (805) 226-2644 Fax: (805) 239-4410 

If you would like confirmation of your application 
please print your email address: 
angie.mozart@contractor.conocophillips.com 
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Stantec 

October 08, 2010 

Mr. Rich Solomon 
Site Manager 

Stantec Consulting Corporation 
9400 SW Barnes Road Sufle 200 
Portland OR 97225-6690 
Tel: (503) 297-1631 
Fax: (503} 297-5429 

ConocoPhi!lips Risk Management and Remediation 
3900 Kilroy Airport Way, Suite 21 0 
Long Beach, CA 90806 

Reference: MH-9 Storm Water Flow Investigation 

Dear: Mr. Solomon 

The following letter is meant to provide a brief description of the MH-9 Storm Water Flow Investigation 
proposed by Stantec Consulting (Stantec) at the ConocoPhlllips Willbridge Terminal (Terminal) in Portland, 
Oregon. By performing a video survey, Stantec will attempt to determine/verify the entry point of the storm 
water line, located between the warehouse and lower & upper lube cells, into manholes MH-9 and MH-11 
onto Burlington Northern Sante Fe Railroad (BNSF) Property and into the City of Portland storm water 
system. Prior to initiating a video survey of the lines leading into the manhole, sediment and/or standing 
storm water will be removed from MH-9 by vacuum truck. Sediment and/or water removed from MH-9 will be 
transported offsite to an approved recycling or disposal facility. 

Subsequently, a remote controlled device equipped with a video camera was used to conduct a real-time 
inspection of the storm water line connecting to MH-11 in attempt to trace the line draining the lube cell area 
back onto ConocoPhillips property (see attached figure). The same will be completed for the line connecting 
Seperator-001 to MH-9. A check will also be made to verify that MH-9 and MH-11 are connected, as MH-9 is 
shown to drain into the City of Portland storm water system through a connection to MH-11, 

Please feel free to contact the undersigned with any questions or concerns. 

Sincerely, 

ONSULTING CORPORATION 

_,-...._-

--rf}f 
Chris Carl on-Franco, M.Sc. 
Staff Scientist 
Tel: (503) 297-1631 
Fax: (503) 297-5429 
chris.carl tontranco@stantec.com 

Attachment: Figure 

~~ 
Mark Trewartha, R.G. 
Senior Hydrogeologist 
Tel: (503) 297-1631 
Fax: (503) 297-5429 
mark.trewartha@slanlec.com 

c. Mr. Michael Romero, Oregon Department of Environmental Quality, NW Region Cleanup Section, 2020 
SW Fourth Avenue, Suite 400, Portland, Oregon 97201 
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From: 
Sent: 
To: 
CC: 
Subject: 

Eric, 

Carlton-Franco, Chris 
Tuesday, April 05, 2011 09:25PM 
Hetrick, Eric G 
Gdak, Chris 
922-PDX Terminal Dead Leg Project 

In regards to the Dead Leg Project at the PDX CoP Terminal, I want to 
make sure I am clear on analyses for disposal and/or characterization 
purposes. From the sound of things, I am guessing that there will not 
be much material removed during this project. Most likely the material 
will consist mainly of gravel fill/road base, unless they excavate 
fairly deep. If the material is mainly clean gravel (i.e. no obvious 
petroleum product visible on the gravel), it can go straight to the 
landfill without analysis. If there is some native soil contained in 
the excavated material or there is suspected contamination, it will need 
to be sampled and analyzed for waste profile purposes. I would normally 
request the following analyses for waste profile purposes: 

NWTPH-Gx; 

NWTPH-Dx w/ silica gel cleanup; 

8260B RBDM VOCs; 

8270 SIM PAHs; 

TCLP Lead; and 

TCLP Benzene. 

Also, the normal turn around time for the listed analyses is about two 
weeks. I want to make sure that the Terminal is prepared to store the 
soil on-Site for this period of time. I would suggest some 55-gallon 
drums or a small roll-off bin, otherwise the material will need to be on 
top of and covered with visquine/plastic. 

Thanks, 

Chris 

Chris Carlton-Franco, M.Sc. 
Staff Scientist 
Stantec 

Ph: 
Fx: 
Cell: 

(503) 297-1631 Ext. 212 
(503) 297-5429 
( 503) 881-4193 

chris.carltonfranco@stantec.com 

stantec.com <http://www.stantec.com> 

The content of this email is the confidential property of Stantec and 
should not be copied, modified, retransmitted, or used for any purpose 
except with Stantec's written authorization. If you are not the intended 
recipient, please delete all copies and notify us immediately. 
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u Please consider the environment before printing this email. 
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From: 
Sent: 
To: 
Subject: 
Attachments: 

Fossum, Jeff E 
Tuesday, May 03, 2011 06:44 PM 
Hetrick, Eric G 
FW: 
2011 050313392416.pdf 

ConocoPhillips vision for the path forward at their Portland Terminal 
has many options. The development of the Dock ranks high in the 
concerns of COP management. The steps taken will depend on the assets 
available, necessary investment and the potential return. Because of 
the dynamic nature of these parameters it is difficult to say what our 
electrical power consumption at the Dock will be in the future. We may 
have a 25 kVA increase or a 50 kVA increase. But one thing that we can 
definitely say is that we need to keep our development options open. 

Sorry about the delay. 

Jeff Fossum 
Maintenance Tech. 
ConocoPhillips Terminal 
5528 N.W. Doane 
Portland, Oregon 97210 
503.248.1558 

From: Fossum, Jeff E 
Sent: Tuesday, May 03, 2011 11:39 AM 
To: Fossum, Jeff E 
Subject: 
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Appendix C • Commercial Service Electrical Service Requirements (Apri/1, 2011) 

Request for Upgrade or Relocation of Existing Commercial Service 
Portland General Electric 

Applicant Information: Date:________ PGE Work Request No. ___________ _ 

Customer Name: -----------------------~ E-Mail: __________ _ 
Service Address: _________________________ City: ___________ _ 

Nearest Cross Street Zip: ___________ _ 

Existing Customer Account Number: Meter Number(s}: ________ _ 

Contact Information: (If different from Billing lnfonnation, such as on-site Electrical Contractor, Engineer, Architect, etc.} 
Name: Company Name: ______________ _ 
Mailing Address: _________________ ~City: ________ Zip _________ _ 

Phone Number(s): E-Mail: ________________ _ 

Service Information: 

Existing Size: ____ Amps Voltage: 4 8 U 
Requested Size: ____ Amps Voltage: '1 '?J f) 

Temporary Service Needed [ ] 

Estimated Connection Date: ________ _ 

Single Phase [ ] Three Phase [vf Overhead [ ] 

Single Phase [ ] Three Phase [~ Overhead [ ] 

Underground [-( 

Underground lV 

Operating Hours: One Shift [ ] Two Shifts [ ] Continuous[~ Other: ------------------~ 
LOAD DATA MUST BE IN WATTS OR KW IN ORDER TO PROCESS THIS REQUEST 

New Connected Load (Typical conversion factor: 1hp=1ton=1kw) 

Lighting 

Receptacles 

Water Heating 

Cooking 

Electric Heat 
Refrigeration/HVAC 

-Largest size 

-Largest size 

Welders 
-Largest size 

Computers 

Elevators 

Other Loads h< {-" v v 

Total Connected KW 

A Scaled Site Plan Showing Preferred Ground level Service and Meter Location is Required along with 
a Detailed Drawing of Switchgear and Electrical Room Specifications, if Applicable. 

(include on-line electrical diagram) 
**Please see Requirements for Electronic Files** 

Cost of design changes due to inadequate/inaccurate information will be borne by the property owner or electrician. 
Load data forms without plans may be delayed and/or not processed. Site grading, utility, and landscaping plans are 

required to complete PGE electrical design) 

Customer Signature: ____________________________________________ _ Date:--------
(Must have signature to process) 

Tri-County Service Coordinators: 3700 SE 17th Ave, Portland, OR 97202 Office 503-736-5450 Fax 503-736-5451 or 503-736-5452 

Southern Region Service Coordinators: 4245 Kale St NE, Salem, OR 97035 Office 503-463-4348 Fax 503-463-4308 

6 
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Appendix C • Commercial Service Electrical Service Requirements (Apri/1, 2011) 

Request for Upgrade or Relocation of Existing Commercial Service 
Portland General Electric 

Applicant Information: Date:________ PGE Work Request No. ___________ _ 

Customer Name: -----------------------~ E-Mail: __________ _ 
Service Address: _________________________ City: ___________ _ 

Nearest Cross Street Zip: ___________ _ 

Existing Customer Account Number: Meter Number(s}: ________ _ 

Contact Information: (If different from Billing lnfonnation, such as on-site Electrical Contractor, Engineer, Architect, etc.} 
Name: Company Name: ______________ _ 
Mailing Address: _________________ ~City: ________ Zip _________ _ 

Phone Number(s): E-Mail: ________________ _ 

Service Information: 

Existing Size: ____ Amps Voltage: 4 8 U 
Requested Size: ____ Amps Voltage: '1 '?J f) 

Temporary Service Needed [ ] 

Estimated Connection Date: ________ _ 

Single Phase [ ] Three Phase [vf Overhead [ ] 

Single Phase [ ] Three Phase [~ Overhead [ ] 

Underground [-( 

Underground lV 

Operating Hours: One Shift [ ] Two Shifts [ ] Continuous[~ Other: ------------------~ 
LOAD DATA MUST BE IN WATTS OR KW IN ORDER TO PROCESS THIS REQUEST 

New Connected Load (Typical conversion factor: 1hp=1ton=1kw) 

Lighting 

Receptacles 

Water Heating 

Cooking 

Electric Heat 
Refrigeration/HVAC 

-Largest size 

-Largest size 

Welders 
-Largest size 

Computers 

Elevators 

Other Loads h< {-" v v 

Total Connected KW 

A Scaled Site Plan Showing Preferred Ground level Service and Meter Location is Required along with 
a Detailed Drawing of Switchgear and Electrical Room Specifications, if Applicable. 

(include on-line electrical diagram) 
**Please see Requirements for Electronic Files** 

Cost of design changes due to inadequate/inaccurate information will be borne by the property owner or electrician. 
Load data forms without plans may be delayed and/or not processed. Site grading, utility, and landscaping plans are 

required to complete PGE electrical design) 

Customer Signature: ____________________________________________ _ Date:--------
(Must have signature to process) 

Tri-County Service Coordinators: 3700 SE 17th Ave, Portland, OR 97202 Office 503-736-5450 Fax 503-736-5451 or 503-736-5452 

Southern Region Service Coordinators: 4245 Kale St NE, Salem, OR 97035 Office 503-463-4348 Fax 503-463-4308 
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From: 
Sent: 
To: 
CC: 
Subject: 
Attachments: 

Sprick, Grant 
Friday, May 06, 2011 03:11 PM 
Hetrick, Eric G 
Misakian, Mike 
RE: PGE Document 
Willbridge- PGE Upgrade Form.pdf; Willbridge Drawings.pdf 

Eric. Thank you for coordinating the completion of this form. We followed up with PGE to see exactly 
what they will need to size the new service. There are a couple of points that I want to bring to 
your attention. Mike, please correct me if I misspeak. 

PGE is asking for a combined new service load. As such, we combined what you provided with 
the details of our new remediation system. That combined form is attached. 

o Please use this form to complete the contact information section. Not the form that you 
provided. 

Is there any way that you can provide load for the existing service (warehouse and dock 
area). We want to be sure that service we request will be able to handle everything. We just don't 
want to request a 200 amp service and actually need more. 

Again, thanks for your assistance with this. 

-grant 

Grant V. Sprick, P.E. I Certified Project Manager I I grant.sprick@arcadis-us.com 
<mailto:grant.sprick@arcadis-us.com> 

ARCADIS U.S., Inc. I 111 SW Columbia Street, Suite 670 I Portland, Oregon 97213 
T: 503 220 8201 xll04 I M: 503 539 8616 
www.arcadis-us.com <http://www.arcadis-us.com/> 

ARCADIS, Imagine the result 

Professional Registration/PE-OR, 78790PE I PE-UT, 7684484-2202 

Please consider the environment before printing this email. 

From: Hetrick, Eric G [mailto:Eric.G.Hetrick@conocophillips.com] 
Sent: Wednesday, May 04, 2011 9:12 AM 
To: Sprick, Grant 
Subject: PGE Document 

Grant, 

Please review what Jeff has provided and let me know if this will pass the test with PGE. If it 
will, I'll complete the rest of the form, just let me know. 

COP0020250 



Thanks, 
Eric 

Eric G. Hetrick 
Site Manager - Risk Management and Remediation 
ConocoPhillips Company 
76 Broadway 
Sacramento, CA 95818 
916-558-7604 (office) 
916-307-3450 (cell) 
916-558-7639 (fax) 
Eric.G.Hetrick@conocophillips.com 

RM&R Safety Principles: 
Report to work physically rested and mentally alert. 
Observe and coach your co-workers to ensure that they work safely. 
Do not improvise or take short cuts - follow procedures. 
There is zero tolerance for willful unsafe actions. 
Stop all unsafe work. 

From: Fossum, Jeff E 
Sent: Tuesday, May 03, 2011 11:45 AM 
To: Hetrick, Eric G 
Subject: FW: 

ConocoPhillips vision for the path forward at their Portland Terminal has many options. The 
development of the Dock ranks high in the concerns of COP management. The steps taken will depend 
on the assets available, necessary investment and the potential return. Because of the dynamic 
nature of these parameters it is difficult to say what our electrical power consumption at the Dock 
will be in the future. We may have a 25 kVA increase or a 50 kVA increase. But one thing that we 
can definitely say is that we need to keep our development options open. 

Sorry about the delay. 

Jeff Fossum 
Maintenance Tech. 
ConocoPhillips Terminal 
5528 N.W. Doane 
Portland, Oregon 97210 
503.248.1558 

From: Fossum, Jeff E 
Sent: Tuesday, May 03, 2011 11:39 AM 
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To: Fossum, Jeff E 
Subject: 

NOTICE: This e-mail and any files transmitted with it are the property of ARCADIS U.S., Inc. and its 
affiliates. All rights, including without limitation copyright, are reserved. The proprietary 
information contained in this e-mail message, and any files transmitted with it, is intended for the 
use of the recipient(s) named above. If the reader of this e-mail is not the intended recipient, you 
are hereby notified that you have received this e-mail in error and that any review, distribution or 
copying of this e-mail or any files transmitted with it is strictly prohibited. If you have received 
this e-mail in error, please notify the sender immediately and delete the original message and any 
files transmitted. The unauthorized use of this e-mail or any files transmitted with it is 
prohibited and disclaimed by ARCADIS U.S., Inc. and its affiliates. Nothing herein is intended to 
constitute the offering or performance of services where otherwise restricted by law. 

COP0020252 



Appendix C - Commercial Service 

Customer Tasks: 

Electrical Service Requirements (Apri/1, 2011) 

Requirements for Upgrade or Relocation 
of Commercial Electric Service 

Portland General Electric 

1. Obtain building/electrical permits from the appropriate County/City department. Obtain easements 
and/or tree-trimming permits if required. 

2. Provide a plot/site plan to scale which was submitted for building permit. Include detail of electrical 
rooms and switchboards for PGE acceptance. If available, include electronic file of site plan (see 
"requirements for electronic files"). 

3. Complete the "Request for Upgrade or Relocation of Existing Commercial Service" form. 

4. A signed PGE cost agreement may be required. If so, payment must be made before PGE will 
schedule work to begin. 

5. All costs associated with trenching, pads, vaults, conduit, road crossings, and permits. Before pro­
ceeding with trenching, please contact your Service & Design Consultant for design approval. 

6. Right-of-Way excavation must be performed by a PGE approved contractor. Contact your Service 
and Design Consultant for details. 

7. Arrange a pre-construction meeting at the job site between the chosen excavation contractor and 
PGE. 

8. Obtain PGE inspection and approval of trench, conduit, and vault systems before backfill. 

9. After passing the appropriate governing agency electrical inspection, please request a PGE inspec­
tion by calling 503-736-5450 for Tri-County area or 503-463-4348 for Salem area. (PGE cannot ener­
gize until both inspections have passed.) 

10. Contact the Oregon Utility Notification Center (OUNC) for location underground lines: Call 811 or 1-
800-332-2344. In the Portland Metro area call 503-246-6699. 

PGE Tasks: 

1. PGE will prepare an installation design (please allow 60 days) and determine customer cost from 
PGE, if any. 

2. PGE will inspect all electrical services, trench, conduit, and vault systems upon customer request. 

3. PGE will schedule service connection after all customer responsibilities have been met. 

5 
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Appendix C - Commercial Service Electrical Service Requirements (Apri/1, 2011) 

Reguest for Upgrade or Relocation of Existing Commercial Service 
Portland General Electric 

Applicant Information: Date: 5/5/2011 PGE Work Request No. ___________ _ 

Customer Name: ConocoPhillips Company E-Mail: __________ _ 

Service Address: 5528 NW Doane City: __ P_o_rt_la_n_d ______ _ 

Nearest Cross Street. __ ..... N..._W!!...!....,_F....,ro""'n'""t.__ _________________ Zip: ___ 9_7_2_1 0 _______ _ 

Existing Customer Account Number: _________________ Meter Number(s): --=-3-=-10.::..1..:..1..:..2=-1.:....1.:....._ ___ _ 

Contact Information: (If different from Billing Information, such as on-site Electrical Contractor, Engineer, Architect, etc.) 

Name: Mike Misakian Company Name: ..... A'-'-'-'R'""C"'"A_,_,D~IS"------------
Mailing Address: 140 Second St. Suite 200 City: Petaluma, CA Zip----=.9....:.4-=-95=:.:2=---------
Phone Number(s): 707-776-0865 extension 30 E-Mail: Mike.Misakian@arcadis-us.com 

Service Information: Estimated Connection Date:---------

Existing Size: 100 Amps Voltage: 480 Single Phase [ ] Three Phase [XI Overhead [XI Underground [ 

Requested Size: 200 Amps Voltage: 480 Single Phase [ ] Three Phase [X] Overhead [X] Underground [ 

Temporary Service Needed [ ] 
Operating Hours: One Shift [ ] Two Shifts [ ] Continuous [X] Other: 

LOAD DATA MUST BE IN WATTS OR KW IN ORDER TO PROCESS THIS REQUEST 

New Connected Load (Typical conversion factor: 1 hp-1ton-1 kw) 

Load Type 1-Phase 3-Phase Hp/Tons Connected KW 

Lighting 1.8 1.8 
Receptacles 

Water Heating 

Cooking 

Electric Heat 

Refrigeration/HVAC 15 15 
-Largest size 

Motors* 4 5.14 9.14 
-Largest size 1 5.14 

Welders 

-Largest size 

Computers 

Elevators 

Other Loads Future 40 40 

Total Connected KW 65.94 

A Scaled Site Plan Showing Preferred Ground Level Service and Meter Location is Required along with 
a Detailed Drawing of Switchgear and Electrical Room Specifications, if Appricable. 

(include on-line electrical diagram) 
**Please see Requirements for Electronic Files** 

Cost of design changes due to inadequate/inaccurate information will be borne by the property owner or electrician. 
Load data forms without plans may be delayed and/or not processed. Site grading, utility, and landscaping plans are 

required to complete PGE electrical design) 

CustomerSignature: __________________________________________ Date: _____________ _ 

(Must have signature to process) 

Tri-County Service Coordinators: 3700 SE 17th Ave, Portland, OR 97202 Office 503-736-5450 Fax 503-736-5451 or 503-736-5452 

Southern Region Service Coordinators: 4245 Kale St NE, Salem, OR 97035 Office 503-463-4348 Fax 503-463-4308 

6 
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Appendix C - Commercial Service 

Customer Tasks: 

Electrical Service Requirements (Apri/1, 2011) 

Requirements for Upgrade or Relocation 
of Commercial Electric Service 

Portland General Electric 

1. Obtain building/electrical permits from the appropriate County/City department. Obtain easements 
and/or tree-trimming permits if required. 

2. Provide a plot/site plan to scale which was submitted for building permit. Include detail of electrical 
rooms and switchboards for PGE acceptance. If available, include electronic file of site plan (see 
"requirements for electronic files"). 

3. Complete the "Request for Upgrade or Relocation of Existing Commercial Service" form. 

4. A signed PGE cost agreement may be required. If so, payment must be made before PGE will 
schedule work to begin. 

5. All costs associated with trenching, pads, vaults, conduit, road crossings, and permits. Before pro­
ceeding with trenching, please contact your Service & Design Consultant for design approval. 

6. Right-of-Way excavation must be performed by a PGE approved contractor. Contact your Service 
and Design Consultant for details. 

7. Arrange a pre-construction meeting at the job site between the chosen excavation contractor and 
PGE. 

8. Obtain PGE inspection and approval of trench, conduit, and vault systems before backfill. 

9. After passing the appropriate governing agency electrical inspection, please request a PGE inspec­
tion by calling 503-736-5450 for Tri-County area or 503-463-4348 for Salem area. (PGE cannot ener­
gize until both inspections have passed.) 

10. Contact the Oregon Utility Notification Center (OUNC) for location underground lines: Call 811 or 1-
800-332-2344. In the Portland Metro area call 503-246-6699. 

PGE Tasks: 

1. PGE will prepare an installation design (please allow 60 days) and determine customer cost from 
PGE, if any. 

2. PGE will inspect all electrical services, trench, conduit, and vault systems upon customer request. 

3. PGE will schedule service connection after all customer responsibilities have been met. 

5 
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Appendix C - Commercial Service Electrical Service Requirements (Apri/1, 2011) 

Reguest for Upgrade or Relocation of Existing Commercial Service 
Portland General Electric 

Applicant Information: Date: 5/5/2011 PGE Work Request No. ___________ _ 

Customer Name: ConocoPhillips Company E-Mail: __________ _ 

Service Address: 5528 NW Doane City: __ P_o_rt_la_n_d ______ _ 

Nearest Cross Street. __ ..... N..._W!!...!....,_F....,ro""'n'""t.__ _________________ Zip: ___ 9_7_2_1 0 _______ _ 

Existing Customer Account Number: _________________ Meter Number(s): --=-3-=-10.::..1..:..1..:..2=-1.:....1.:....._ ___ _ 

Contact Information: (If different from Billing Information, such as on-site Electrical Contractor, Engineer, Architect, etc.) 

Name: Mike Misakian Company Name: ..... A'-'-'-'R'""C"'"A_,_,D~IS"------------
Mailing Address: 140 Second St. Suite 200 City: Petaluma, CA Zip----=.9....:.4-=-95=:.:2=---------
Phone Number(s): 707-776-0865 extension 30 E-Mail: Mike.Misakian@arcadis-us.com 

Service Information: Estimated Connection Date:---------

Existing Size: 100 Amps Voltage: 480 Single Phase [ ] Three Phase [XI Overhead [XI Underground [ 

Requested Size: 200 Amps Voltage: 480 Single Phase [ ] Three Phase [X] Overhead [X] Underground [ 

Temporary Service Needed [ ] 
Operating Hours: One Shift [ ] Two Shifts [ ] Continuous [X] Other: 

LOAD DATA MUST BE IN WATTS OR KW IN ORDER TO PROCESS THIS REQUEST 

New Connected Load (Typical conversion factor: 1 hp-1ton-1 kw) 

Load Type 1-Phase 3-Phase Hp/Tons Connected KW 

Lighting 1.8 1.8 
Receptacles 

Water Heating 

Cooking 

Electric Heat 

Refrigeration/HVAC 15 15 
-Largest size 

Motors* 4 5.14 9.14 
-Largest size 1 5.14 

Welders 

-Largest size 

Computers 

Elevators 

Other Loads Future 40 40 

Total Connected KW 65.94 

A Scaled Site Plan Showing Preferred Ground Level Service and Meter Location is Required along with 
a Detailed Drawing of Switchgear and Electrical Room Specifications, if Appricable. 

(include on-line electrical diagram) 
**Please see Requirements for Electronic Files** 

Cost of design changes due to inadequate/inaccurate information will be borne by the property owner or electrician. 
Load data forms without plans may be delayed and/or not processed. Site grading, utility, and landscaping plans are 

required to complete PGE electrical design) 

CustomerSignature: __________________________________________ Date: _____________ _ 

(Must have signature to process) 

Tri-County Service Coordinators: 3700 SE 17th Ave, Portland, OR 97202 Office 503-736-5450 Fax 503-736-5451 or 503-736-5452 

Southern Region Service Coordinators: 4245 Kale St NE, Salem, OR 97035 Office 503-463-4348 Fax 503-463-4308 
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From: 
Sent: 
To: 
CC: 
Subject: 

Fossum, Jeff E 
Monday, May 09, 2011 10:03 PM 
Hetrick, Eric G 
Lyons, Thomas 
RE: PGE Document 

Based on the information that I have received from PGE, (3/2010 -
2/2011) the highest month was 3/2010 at 33 kW. But the bar graph on the 
3/2010 bill shows a higher average and a much higher peak over the year 
prior to 3/2010. 

Jeff Fossum 
Maintenance Tech. 
ConocoPhillips Terminal 
5528 N.W. Doane 
Portland, Oregon 97210 
503.248.1558 

From: Hetrick, Eric G 
Sent: Monday, May 09, 2011 9:34 AM 
To: Fossum, Jeff E 
Cc: Lyons, Thomas 
Subject: PGE Document 
Importance: High 

Jeff, 
Thanks a million for responding with the information that PGE is 
requesting. I forwarded the form to them and I received one additional 
question that I'm hoping you can provide a response to: 

Is there any way that you can provide load for the existing service 
(warehouse and dock area). We want to be sure that service we request 
will be able to handle everything. We just don't want to request a 200 
amp service and actually need more. 

Do you know what the existing load is at the warehouse and dock area? I 
don't think we need to know what the loads are for, just the total. 

Thanks in advance for your rapid response, 
Eric 

Eric G. Hetrick 
Site Manager - Risk Management and Remediation 
ConocoPhillips Company 
76 Broadway 
Sacramento, CA 95818 
916-558-7604 (office) 
916-307-3450 (cell) 
916-558-7639 (fax) 
Eric.G.Hetrick@conocophillips.com 

RM&R 
* 
* 
* 
* 
* 

Safety Principles: 
Report to work physically rested and mentally alert. 
Observe and coach your co-workers to ensure that they work 
Do not improvise or take short cuts - follow procedures. 
There is zero tolerance for willful unsafe actions. 
Stop all unsafe work. 

safely. 
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From: Fossum, Jeff E 
Sent: Tuesday, May 03, 2011 11:45 AM 
To: Hetrick, Eric G 
Subject: FW: 

ConocoPhillips vision for the path forward at their Portland Terminal 
has many options. The development of the Dock ranks high in the 
concerns of COP management. The steps taken will depend on the assets 
available, necessary investment and the potential return. Because of 
the dynamic nature of these parameters it is difficult to say what our 
electrical power consumption at the Dock will be in the future. We may 
have a 25 kVA increase or a 50 kVA increase. But one thing that we can 
definitely say is that we need to keep our development options open. 

Sorry about the delay. 

Jeff Fossum 
Maintenance Tech. 
ConocoPhillips Terminal 
5528 N.W. Doane 
Portland, Oregon 97210 
503.248.1558 

From: Fossum, Jeff E 
Sent: Tuesday, May 03, 2011 11:39 AM 
To: Fossum, Jeff E 
Subject: 
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From: 
Sent: 
To: 
CC: 
Subject: 
Importance: 

All, 

Hetrick, Eric G 
Monday, May 16, 2011 04:16PM 
Brown, Stanley V; Uyeda, Valerie J 
Knipper, Ralph E; Devito, Mike J; Lyons, Thomas; Mike Webber 
RE: Portland Dead Leg -will start work on 5/23/11 
High 

FYI the below notice with respect to the additional dead leg work in TF #3 was submitted to Mr. Mike 
Romero of the ODEQ on Friday, May 13th. Please let me know if you have any other questions/needs. 

Best Regards, 
Eric 

Eric G. Hetrick 
Site Manager - Risk Management and Remediation 
ConocoPhillips Company 
76 Broadway 
Sacramento, CA 95818 
916-558-7604 (office) 
916-307-3450 (cell) 
916-558-7639 (fax) 
Eric.G.Hetrick@conocophillips.com 

RM&R Safety Principles: 

Mike, 

Report to work physically rested and mentally alert. 
Observe and coach your co-workers to ensure that they work safely. 
Do not improvise or take short cuts - follow procedures. 
There is zero tolerance for willful unsafe actions. 
Stop all unsafe work. 

The Portland dead leg project scope of worked has increased to include an area in Tank Farm 3. The 
additional work will involve removing some pipe supports and footings and may require digging down 
to about 3 feet. I will keep you posted. 

Mark Trewartha, RG 
Senior Hydrogeologist 
Stantec 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 
mark.trewartha@stantec.com 

stantec.com <http://www.stantec.com/> 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 
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From: Brown, Stanley V 
Sent: Friday, May 13, 2011 9:44 AM 
To: Uyeda, Valerie J; Hetrick, Eric G 
Cc: Knipper, Ralph E; Devito, Mike J; Lyons, Thomas; Mike Webber 
Subject: RE: Portland Dead Leg - will start work on 5/23/11 

Thanks Val. Sorry again for the confusion. Mike please note that a 5 day notice needs to be done so 
the earliest we can start the support removal is May 23. Please confirm with me that we have 
approval before doing any digging on this extra work. Thanks. 

Stan Brown 
ConocoPhillips 
Major Maintenance Superintendant 
562-290-1548-0ffice 
310-345-6776-Cell 

From: Uyeda, Valerie J 
Sent: Friday, May 13, 2011 9:41AM 
To: Hetrick, Eric G 
Cc: Brown, Stanley V; Knipper, Ralph E; Devito, Mike J; Lyons, Thomas; Mike Webber 
Subject: Portland Dead Leg - will start work on 5/23/11 

Eric: 

Can you please have Stantec notify DEQ that we may need to do some hand digging to remove some old 
concrete footings as a continuing effort to remove dead leg piping at Portland? This work will 
occur in Tank Farm 3 as described below. Please confirm that DEQ has been notified and let us know 
if Stantec will need to do any sampling of these areas. Thank you and sorry for any confusion on 
this project. 

- Val -

From: Mike Webber [mailto:mikwebber@comcast.net] 
Sent: Friday, May 13, 2011 9:07 AM 
To: Uyeda, Valerie J 
Cc: Brown, Stanley V; Devito, Mike J; Knipper, Ralph E; 'Scott White' 
Subject: Changes in Scope of Work - Portland Dead Leg Project 

Hi Val, 

The scope of work for the Portland Deadleg Project recently changed. As we discussed on the phone 
today, part of that change will be removing and disposing tank piping, pipe supports and their 
footers. I've attached a photo for reference. 

The piping consist of approximately 100 lf of 8" pipe which most recently contained black oil. We 
anticipate washing and pigging the pipe and cold cutting it into lengths for a roll off. 

There are also 8 single pipe supports and 3 double pipe supports which will require hand digging to 
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remove their concrete footers. 

These footers and piping are located in Tank Farm 3, between tanks 4252 & 4253, approximately 6 feet 
away from each tank. We estimate the depth of the footers at 3 feet each. 

Will you make the necessary arrangements for permitting the hand digging and advise how to proceed? 

Thanks for all your help with this. 

Regards, 

Mike 

Mike Webber, CFR 

423-505-6897 

mikwebber@comcast.net 
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From: 
Sent: 
To: 
CC: 

Subject: 

Mike, 

Trewartha, Mark 
Monday, May 23, 2011 11 :45 PM 
ROMERO Mike 
Hetrick, Eric G; Lyons, Thomas; Uyeda, Valerie J; Hetrick, Eric G; Gdak, Chris; 
Carlton-Franco, Chris 
FW: excavation 

See below. Stantec will be onsite tomorrow morning to collect samples 
and inspect the excavation. 

Mark Trewartha, RG 
Senior Hydrogeologist 
Stantec 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 
mark.trewartha@stantec.com 

stantec.com <http://www.stantec.com> 

The content of this email is the confidential property of Stantec and 
should not be copied, modified, retransmitted, or used for any purpose 
except with Stantec's written authorization. If you are not the intended 
recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

From: Fossum, Jeff E [mailto:Jeff.E.Fossum@conocophillips.com] 
Sent: Monday, May 23, 2011 4:12 PM 
To: Hetrick, Eric G; Trewartha, Mark; Uyeda, Valerie J 
Cc: Lyons, Thomas 
Subject: excavation 

We are having problems with our tank gauging system on a high use tank 
in tank farm one. 

We have traced it to a problem with a cable in an underground conduit. 

We have excavated down to the Red Concrete that covers the conduit 
(1'Wx18"Dx30'L). 

All excavated material is on and covered by visqueen. 
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Please advise as to further action. 

Jeff Fossum 
Maintenance Tech. 
ConocoPhillips Terminal 
5528 N.W. Doane 
Portland, Oregon 97210 
503.248.1558 
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From: 
Sent: 
To: 
CC: 
Subject: 

ROMERO Mike 
Wednesday, July 13, 2011 12:23 AM 
Hetrick, Eric G 
THIESSEN Kenneth 
RE: Portland dirt removal - Lubes piping in Tank Farm 3 

Attachments: image001.jpg; image002.jpg; image003.jpg; image004.jpg; image005.jpg; image006.jpg 

Thanks Eric, 

The intent of the Contaminated Media Management Plan that Conoco Phillips developed was to identify 
potentially contaminated media when on-site activities occur and to ensure that it is being handled 
in a manner that is safe to on-site workers and that it disposed of properly if it contains 
regulated hazardous substances. One other project specific goal at this facility was to also 
identify potential contamination source areas that may be contributing contaminants of concern to an 
exposure/transport pathway under investigation at the site. The typical pathways at this site 
would be groundwater (migration to river) and stormwater (soil erosion). If contaminations was 
indentified, it could be an opportunity to remove it and therefore help the overall goal of Source 
Control at the site. The removal may also help protect on-site workers by eliminating their 
potential future exposure. 

There appears to be some stained soil in the photographs. If you already plan on removing it, you 
should characterize it as you would at any site where releases of hazardous substances have 
occurred. If it turns up contaminated, you can choose to follow Conoco Phillips site specific 
contaminated Media Management Plan. If you plan on reusing the soil on site, take care to ensure 
worker safety and do not make it more available for erosion to the stormwater or other exposure 

pathways. 

Mike 

From: Hetrick, Eric G [mailto:Eric.G.Hetrick@conocophillips.com] 
Sent: Monday, July 11, 2011 8:36AM 
To: ROMERO Mike 
Subject: FW: Portland dirt removal - Lubes piping in Tank Farm 3 
Importance: High 

Mike, 

Here is the e-mail I sent last week. 

Thanks, 
Eric 

Eric G. Hetrick 

Let me know if you have any questions. 

Site Manager - Risk Management and Remediation 

ConocoPhillips Company 

76 Broadway 

Sacramento, CA 95818 
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916-558-7604 (office) 

916-307-3450 (cell) 

916-558-7639 (fax) 

Eric.G.Hetrick@conocophillips.com 

RM&R Safety Principles: 

Report to work physically rested and mentally alert. 

Observe and coach your co-workers to ensure that they work safely. 

Do not improvise or take short cuts - follow procedures. 

There is zero tolerance for willful unsafe actions. 

Stop all unsafe work. 

From: Hetrick, Eric G 

Sent: Friday, July 08, 2011 9:14 AM 

To: romero.mike@deq.state.or.us 

Subject: FW: Portland dirt removal - Lubes piping in Tank Farm 3 

Importance: High 

Mike, 

I have been informed by our Transportation group that they'll be daylighting some piping within the 
tank farm at our Portland terminal for some inspections. As you can see from the attached photos, a 
small portion of the piping is covered by fill dirt. Would removal of this soil fall under the Soil 
Management Plan being that it is not really representative of subsurface soil? The work is 
scheduled to be conducted within the next week or two. 

Thanks in advance for your guidance. 

Best Regards, 
Eric 

Eric G. Hetrick 

Site Manager - Risk Management and Remediation 

ConocoPhillips Company 

76 Broadway 

Sacramento, CA 95818 
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916-558-7604 (office) 

916-307-3450 (cell) 

916-558-7639 (fax) 

Eric.G.Hetrick@conocophillips.com 

RM&R Safety Principles: 

Report to work physically rested and mentally alert. 

Observe and coach your co-workers to ensure that they work safely. 

Do not improvise or take short cuts - follow procedures. 

There is zero tolerance for willful unsafe actions. 

Stop all unsafe work. 

Val, we are looking at removing the dirt you see pictured that is piled up against dike wall in Tank 
Farm 3. We would only be removing the dirt piled on top of surface not surface itself. What 
exactly do we need to do in order be meet regs as far as testing and removal? 

This will enable us to inspect piping which is currently buried. 

Gary 

From: Burke, William: 

Sent: Wednesday, June 15, 2011 9:38 AM 

To: Lefebvre, Gary: 

Subject: Project pix 
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From: 
Sent: 
To: 
CC: 

Hetrick, Eric G 
Thursday, July 28, 2011 05:53 PM 
romero.mike@deq.state.or.us; thiessen.kenneth@deq.state.or.us 
Trewartha, Mark; Carlton-Franco, Chris; Uyeda, Valerie J 

Subject: FW: E6691 N214 Portland Diesel Debottlenecking- Tank Farm 3 Pipe Supports- Target 
Loads 

Mike/Ken, 
FYI, I wanted to provide you with notification that our Transportation group will be disturbing some 
soil in TF #3 to a depth of approximately three feet to expose some pipe supports. We'll provide 
you with an update to let you know if we encounter any impacts. 

Regards, 
Eric 

Eric G. Hetrick 
Site Manager - Risk Management and Remediation 
ConocoPhillips Company 
76 Broadway 
Sacramento, CA 95818 
916-558-7604 (office) 
916-307-3450 (cell) 
916-558-7639 (fax) 
Eric.G.Hetrick@conocophillips.com 

RM&R Safety Principles: 
Report to work physically rested and mentally alert. 
Observe and coach your co-workers to ensure that they work safely. 
Do not improvise or take short cuts - follow procedures. 
There is zero tolerance for willful unsafe actions. 
Stop all unsafe work. 

From: Uyeda, Valerie J 
Sent: Thursday, July 28, 2011 9:43AM 
To: Hetrick, Eric G 
Cc: Edwards, Scott S 
Subject: FW: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Eric: 

Please inform DEQ that we will be doing exploratory digging in Tank Farm 3 at Portland Terminal. 
Thanks. 

-Val -

From: Scott White [mailto:SWhite@BRINDERSON.com] 
Sent: Thursday, July 28, 2011 9:00AM 
To: Uyeda, Valerie J 
Cc: Edwards, Scott S 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Thanks Val, 

We are just exposing 3 pipe support foundations to verify what kind of underground supports they 
are, Take photos, and cover them back up. 
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Thanks 

Scott White 

Pacific Northwest Superintendent 

(714) 318-4533 

swhite@brinderson.com 

BRINDERSON 

From: Mike Webber [mailto:mikwebber@comcast.net] 
Sent: Wednesday, July 27, 2011 9:30AM 
To: Uyeda, Valerie J 
Cc: 'Scott White' 
Subject: FW: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Hi Val, 

Hope you are doing well. 

Has anyone requested you to make notification for this exploratory digging in Tank Farm 3 in 
Portland? If so, what is the status of that request. 

The Brinderson crew will be available to do this work sometime next week. 

Thanks, 

Mike 

Mike Webber, CFR 

423-505-6897 

mikwebber@comcast.net 

From: Scott White [mailto:SWhite@BRINDERSON.com] 
Sent: Tuesday, July 12, 2011 2:09 PM 
To: Bill Clements; Jason LaBoa 
Cc: Mike Webber; Jeff Taylor; Edwards, Scott S; Tom Guzman 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 
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Bill, 

Thanks for the info. I have forwarded this information over to my GF and as soon as the CFR on site 
has the approval from Valery's department, (EPA) we start the dig and will get you the information. 
This should not take but a day to do. 

Regards 

Scott White 

Pacific Northwest Superintendent 

(714) 318-4533 

swhite@brinderson.com 

BRINDERSON 

From: Bill Clements 
Sent: Tuesday, July 12, 2011 1:50 PM 
To: Scott White 
Cc: Mike Webber; Jeff Taylor; 'Edwards, ScottS' 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott, I would like to determine what type of foundation exists at each of the identified 
locations. For instance at the existing pipe support bents next to the retaining wall dig down 
until you expose the corners of the spread footing, and then dig down on one edge to find out how 
thick the footing is. It would be nice also to take pictures before you backfill the excavation. I 
suspect that at the tall pipe 

support PS-A there is a drilled pier foundation. Dig down about 3 ft on one side and if you do not 
hit a footing I can assume a drilled pier. If you have any questions please give me a call. 

Thanks, 

Bill Clements 

Civil/Structural Department Manager 

Brinderson 

D 714.466.7262 

F 713.466.7320 

M 714.348.3413 

bclements@brinderson.com 

www.brinderson.com 

From: Edwards, Scott S [mailto:H.Scott.Edwards@conocophillips.com] 
Sent: Tuesday, July 12, 2011 1:27 PM 
To: Bill Clements 
Cc: Mike Webber; Scott White; Jeff Taylor 
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Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Bill can you please provide some guidance on what you're interested in for the Portland excavations? 
Thanks, 

SCott 

From: Scott White [mailto:SWhite@BRINDERSON.com] 
Sent: Tuesday, July 12, 2011 12:35 PM 
To: Edwards, Scott S; Jeff Taylor 
Cc: Bill Clements; Mike Webber 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott, 

Thanks for the PO. As soon as we get clearance from our CFR to dig, we can start the excavation. 
Once we expose the existing foundations, what would you like us to do? Take photos and then cover 

back up? 

Thanks 

Scott White 

Pacific Northwest Superintendent 

(714) 318-4533 

swhite@brinderson.com 

BRINDERSON 

From: Edwards, Scott S [mailto:H.Scott.Edwards@conocophillips.com] 
Sent: Wednesday, July 06, 2011 3:44 PM 
To: Jeff Taylor 
Cc: Bill Clements; Scott White 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Jeff, the new rack supports PS-101 & PS-102 will need to be designed to accept the larger loads as 
are typical of the pipe racks further south of this run. 

On the pipe supports where the pipe turns east into SK-207, the modified pipe supports will need to 
be designed to carry the new 16" pipe load, along with an allowance for a future 10" pipe load (this 
is in case we wish to replace the buried 10" line to the truck rack with above-ground piping). 

The plans to excavate the soil from behind the east side of the existing concrete retaining wall 
don't reach PS-102 (all the excavation will take place south of PS-102), so the grade elevations at 
the east and west foundations at PS-102 will be what Bill saw. 

Thanks, 
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Scott 

From: Jeff Taylor [mailto:JTaylor@BRINDERSON.com] 
Sent: Tuesday, July 05, 2011 4:10 PM 
To: Edwards, Scott S 
Cc: Bill Clements; Scott White 
Subject: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott E: In developing the pipe supports for the new 16" diesel line at Portland, Bill Clements 
would like to confirm several details of allowable loads on the pipe supports entering into Tank 
Farm 3. Referring to Bill's sketch SK-205 he emailed last week, please confirm that the two new 
pipe rack supports,PS-101 & 102, will be designed to accept typically larger loads of the pipe racks 
down the balance of this run. Where the pipe turns between the tanks into Bill's Sk-207, also 
confirm that these modified pipe supports will only be designed to carry the new 16" pipe loads, 
with no allowance for future additions. 

Additionally, looking back at SK-205, Bill noted that plans were under way to excavate the soil from 
behind the east side of the existing concrete retaining wall. How will the grade change working 
south along the wall starting from the north east corner? Will the grade elevations at the east and 
west foundations at PS-102 be different? 

Don't hesitate to contact Bill if any discussion are warranted before responding to this inquiry. 

Regards, 

Jeff Taylor 

Project Manager 

BRINDERSON ENGINEERS & CONSTRUCTORS 

3330 Harbor Blvd, Costa Mesa, CA 92626 

Direct 714.466.7289 Cell 949.463.2469 
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From: 
Sent: 
To: 
CC: 

THIESSEN Kenneth 
Thursday, July 28, 2011 06:19 PM 
Hetrick, Eric G; ROMERO Mike 
Trewartha, Mark; Carlton-Franco, Chris; Uyeda, Valerie J 

Subject: RE: E6691 N214 Portland Diesel Debottlenecking- Tank Farm 3 Pipe Supports- Target 
Loads 

Eric, 

Thank you for this notification. If contaminated soil is encountered in these small excavations, 
please handle in accordance with the Contaminated Media Management Plan in effect for the site. 

If heavy staining or free product are observed in the excavations, please notify DEQ immediately. 

Sincerely, 

Kenneth Thiessen 

Certified Engineering Geologist 

Oregon Dept. of Environmental Quality 

NW Region Cleanup Program 

2020 SW 4th Ave, Ste, 400 

Portland, OR 97201 

(503) 229-6015 

From: Hetrick, Eric G [mailto:Eric.G.Hetrick@conocophillips.com] 
Sent: Thursday, July 28, 2011 10:53 AM 
To: ROMERO Mike; THIESSEN Kenneth 
Cc: Trewartha, Mark; Carlton-Franco, Chris; Uyeda, Valerie J 
Subject: FW: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Mike/Ken, 

FYI, I wanted to provide you with notification that our Transportation group will be disturbing some 
soil in TF #3 to a depth of approximately three feet to expose some pipe supports. We'll provide 
you with an update to let you know if we encounter any impacts. 

Regards, 
Eric 

Eric G. Hetrick 
Site Manager - Risk Management and Remediation 
ConocoPhillips Company 
76 Broadway 
Sacramento, CA 95818 
916-558-7604 (office) 
916-307-3450 (cell) 
916-558-7639 (fax) 
Eric.G.Hetrick@conocophillips.com 
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RM&R Safety Principles: 
Report to work physically rested and mentally alert. 
Observe and coach your co-workers to ensure that they work safely. 
Do not improvise or take short cuts - follow procedures. 
There is zero tolerance for willful unsafe actions. 
Stop all unsafe work. 

From: Uyeda, Valerie J 
Sent: Thursday, July 28, 2011 9:43AM 
To: Hetrick, Eric G 
Cc: Edwards, Scott S 
Subject: FW: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Eric: 

Please inform DEQ that we will be doing exploratory digging in Tank Farm 3 at Portland Terminal. 
Thanks. 

-Val -

From: Scott White [mailto:SWhite@BRINDERSON.com] 
Sent: Thursday, July 28, 2011 9:00AM 
To: Uyeda, Valerie J 
Cc: Edwards, Scott S 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Thanks Val, 

We are just exposing 3 pipe support foundations to verify what kind of underground supports they 
are, Take photos, and cover them back up. 

Thanks 

Scott White 

Pacific Northwest Superintendent 

(714) 318-4533 

swhite@brinderson.com 

BRINDERSON 

From: Mike Webber [mailto:mikwebber@comcast.net] 
Sent: Wednesday, July 27, 2011 9:30AM 
To: Uyeda, Valerie J 
Cc: 'Scott White' 
Subject: FW: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 
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Hi Val, 

Hope you are doing well. 

Has anyone requested you to make notification for this exploratory digging in Tank Farm 3 in 
Portland? If so, what is the status of that request. 

The Brinderson crew will be available to do this work sometime next week. 

Thanks, 

Mike 

Mike Webber, CFR 

423-505-6897 

mikwebber@comcast.net 

From: Scott White [mailto:SWhite@BRINDERSON.com] 
Sent: Tuesday, July 12, 2011 2:09 PM 
To: Bill Clements; Jason LaBoa 
Cc: Mike Webber; Jeff Taylor; Edwards, Scott S; Tom Guzman 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Bill, 

Thanks for the info. I have forwarded this information over to my GF and as soon as the CFR on site 
has the approval from Valery's department, (EPA) we start the dig and will get you the information. 
This should not take but a day to do. 

Regards 

Scott White 

Pacific Northwest Superintendent 

(714) 318-4533 

swhite@brinderson.com 

BRINDERSON 

From: Bill Clements 
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Sent: Tuesday, July 12, 2011 1:50 PM 
To: Scott White 
Cc: Mike Webber; Jeff Taylor; 'Edwards, ScottS' 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott, I would like to determine what type of foundation exists at each of the identified 
locations. For instance at the existing pipe support bents next to the retaining wall dig down 
until you expose the corners of the spread footing, and then dig down on one edge to find out how 
thick the footing is. It would be nice also to take pictures before you backfill the excavation. I 
suspect that at the tall pipe 

support PS-A there is a drilled pier foundation. Dig down about 3 ft on one side and if you do not 
hit a footing I can assume a drilled pier. If you have any questions please give me a call. 

Thanks, 

Bill Clements 

Civil/Structural Department Manager 

Brinderson 

D 714.466.7262 

F 713.466.7320 

M 714.348.3413 

bclements@brinderson.com 

www.brinderson.com 

From: Edwards, Scott S [mailto:H.Scott.Edwards@conocophillips.com] 
Sent: Tuesday, July 12, 2011 1:27 PM 
To: Bill Clements 
Cc: Mike Webber; Scott White; Jeff Taylor 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Bill can you please provide some guidance on what you're interested in for the Portland excavations? 
Thanks, 

SCott 

From: Scott White [mailto:SWhite@BRINDERSON.com] 
Sent: Tuesday, July 12, 2011 12:35 PM 
To: Edwards, Scott S; Jeff Taylor 
Cc: Bill Clements; Mike Webber 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott, 

Thanks for the PO. As soon as we get clearance from our CFR to dig, we can start the excavation. 
Once we expose the existing foundations, what would you like us to do? Take photos and then cover 
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back up? 

Thanks 

Scott White 

Pacific Northwest Superintendent 

(714) 318-4533 

swhite@brinderson.com 

BRINDERSON 

From: Edwards, Scott S [mailto:H.Scott.Edwards@conocophillips.com] 
Sent: Wednesday, July 06, 2011 3:44 PM 
To: Jeff Taylor 
Cc: Bill Clements; Scott White 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Jeff, the new rack supports PS-101 & PS-102 will need to be designed to accept the larger loads as 
are typical of the pipe racks further south of this run. 

On the pipe supports where the pipe turns east into SK-207, the modified pipe supports will need to 
be designed to carry the new 16" pipe load, along with an allowance for a future 10" pipe load (this 
is in case we wish to replace the buried 10" line to the truck rack with above-ground piping). 

The plans to excavate the soil from behind the east side of the existing concrete retaining wall 
don't reach PS-102 (all the excavation will take place south of PS-102), so the grade elevations at 
the east and west foundations at PS-102 will be what Bill saw. 

Thanks, 

Scott 

From: Jeff Taylor [mailto:JTaylor@BRINDERSON.com] 
Sent: Tuesday, July 05, 2011 4:10 PM 
To: Edwards, Scott S 
Cc: Bill Clements; Scott White 
Subject: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott E: In developing the pipe supports for the new 16" diesel line at Portland, Bill Clements 
would like to confirm several details of allowable loads on the pipe supports entering into Tank 
Farm 3. Referring to Bill's sketch SK-205 he emailed last week, please confirm that the two new 
pipe rack supports,PS-101 & 102, will be designed to accept typically larger loads of the pipe racks 
down the balance of this run. Where the pipe turns between the tanks into Bill's Sk-207, also 
confirm that these modified pipe supports will only be designed to carry the new 16" pipe loads, 
with no allowance for future additions. 
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Additionally, looking back at SK-205, Bill noted that plans were under way to excavate the soil from 
behind the east side of the existing concrete retaining wall. How will the grade change working 
south along the wall starting from the north east corner? Will the grade elevations at the east and 
west foundations at PS-102 be different? 

Don't hesitate to contact Bill if any discussion are warranted before responding to this inquiry. 

Regards, 

Jeff Taylor 

Project Manager 

BRINDERSON ENGINEERS & CONSTRUCTORS 

3330 Harbor Blvd, Costa Mesa, CA 92626 

Direct 714.466.7289 Cell 949.463.2469 
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From: 
Sent: 
To: 
CC: 

Uyeda, Valerie J 
Thursday, July 28, 2011 05:54 PM 
Edwards, Scott S 
Lyons, Thomas; Mike Webber; 'Scott White'; Hetrick, Eric G 

Subject: RE: E6691 N214 Portland Diesel Debottlenecking- Tank Farm 3 Pipe Supports- Target 
Loads 

Scott Edwards et al: 

DEQ will be provided 5 days notice today that we will be digging in Tank Farm 3. Digging may begin 
after Tuesday, 8/2. 

The soil that you dig out CANNOT be put immediately back into the ground at Portland because we are 
under a clean-up plan with the Oregon Dept of Environmental Quality and EPA. We have two options: 
1. Have clean back fill ready to use 
2. Leave the holes in place while the soil is tested for contamination. 

This will require that the soil be placed on 8-mil or thicker plastic, such as visqueen, and the 
piles be kept covered. 

If the soil is deemed to be acceptable to be reused (after receiving the analytical results back), 
we can put back in the hole. 

If the soil is not acceptable, then we will have to send for disposal. If you the soil is not 
visibly stained and there is not a noticeable odor, we have a better chance of it being acceptable 
for reuse but must test for contamination, regardless. 

Please let me know how you plan to proceed. If you think you want to reuse the soil, then I will 
work with Eric Hetrick, RMR, to have a contractor available to take samples upon digging. 

- Val -

From: Mike Webber [mailto:mikwebber@comcast.net] 
Sent: Thursday, July 28, 2011 9:12 AM 
To: 'Scott White' 
Cc: Uyeda, Valerie J 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott, 

Can you provide Val with this information? 

Thanks, 

Mike W 

From: Uyeda, Valerie J [mailto:Valerie.J.Uyeda@conocophillips.com] 
Sent: Thursday, July 28, 2011 8:42AM 
To: Mike Webber 
Cc: 'Scott White' 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 
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I have not received any requests. We need to provide DEQ with 5 days notification prior to 
digging. What exactly are you doing? I'll be on vacation next week. 

From: Mike Webber [mailto:mikwebber@comcast.net] 
Sent: Wednesday, July 27, 2011 9:30AM 
To: Uyeda, Valerie J 
Cc: 'Scott White' 
Subject: FW: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Hi Val, 

Hope you are doing well. 

Has anyone requested you to make notification for this exploratory digging in Tank Farm 3 in 
Portland? If so, what is the status of that request. 

The Brinderson crew will be available to do this work sometime next week. 

Thanks, 

Mike 

Mike Webber, CFR 

423-505-6897 

mikwebber@comcast.net 

From: Scott White [mailto:SWhite@BRINDERSON.com] 
Sent: Tuesday, July 12, 2011 2:09 PM 
To: Bill Clements; Jason LaBoa 
Cc: Mike Webber; Jeff Taylor; Edwards, Scott S; Tom Guzman 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Bill, 

Thanks for the info. I have forwarded this information over to my GF and as soon as the CFR on site 
has the approval from Valery's department, (EPA) we start the dig and will get you the information. 
This should not take but a day to do. 

Regards 

Scott White 

COP0020295 



Pacific Northwest Superintendent 

(714) 318-4533 

swhite@brinderson.com 

BRINDERSON 

From: Bill Clements 
Sent: Tuesday, July 12, 2011 1:50 PM 
To: Scott White 
Cc: Mike Webber; Jeff Taylor; 'Edwards, ScottS' 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott, I would like to determine what type of foundation exists at each of the identified 
locations. For instance at the existing pipe support bents next to the retaining wall dig down 
until you expose the corners of the spread footing, and then dig down on one edge to find out how 
thick the footing is. It would be nice also to take pictures before you backfill the excavation. I 
suspect that at the tall pipe 

support PS-A there is a drilled pier foundation. Dig down about 3 ft on one side and if you do not 
hit a footing I can assume a drilled pier. If you have any questions please give me a call. 

Thanks, 

Bill Clements 

Civil/Structural Department Manager 

Brinderson 

D 714.466.7262 

F 713.466.7320 

M 714.348.3413 

bclements@brinderson.com 

www.brinderson.com 

From: Edwards, Scott S [mailto:H.Scott.Edwards@conocophillips.com] 
Sent: Tuesday, July 12, 2011 1:27 PM 
To: Bill Clements 
Cc: Mike Webber; Scott White; Jeff Taylor 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Bill can you please provide some guidance on what you're interested in for the Portland excavations? 
Thanks, 

SCott 
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From: Scott White [mailto:SWhite@BRINDERSON.com] 
Sent: Tuesday, July 12, 2011 12:35 PM 
To: Edwards, Scott S; Jeff Taylor 
Cc: Bill Clements; Mike Webber 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott, 

Thanks for the PO. As soon as we get clearance from our CFR to dig, we can start the excavation. 
Once we expose the existing foundations, what would you like us to do? Take photos and then cover 

back up? 

Thanks 

Scott White 

Pacific Northwest Superintendent 

(714) 318-4533 

swhite@brinderson.com 

BRINDERSON 

From: Edwards, Scott S [mailto:H.Scott.Edwards@conocophillips.com] 
Sent: Wednesday, July 06, 2011 3:44 PM 
To: Jeff Taylor 
Cc: Bill Clements; Scott White 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Jeff, the new rack supports PS-101 & PS-102 will need to be designed to accept the larger loads as 
are typical of the pipe racks further south of this run. 

On the pipe supports where the pipe turns east into SK-207, the modified pipe supports will need to 
be designed to carry the new 16" pipe load, along with an allowance for a future 10" pipe load (this 
is in case we wish to replace the buried 10" line to the truck rack with above-ground piping). 

The plans to excavate the soil from behind the east side of the existing concrete retaining wall 
don't reach PS-102 (all the excavation will take place south of PS-102), so the grade elevations at 
the east and west foundations at PS-102 will be what Bill saw. 

Thanks, 

Scott 

From: Jeff Taylor [mailto:JTaylor@BRINDERSON.com] 
Sent: Tuesday, July 05, 2011 4:10 PM 
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To: Edwards, Scott S 
Cc: Bill Clements; Scott White 
Subject: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott E: In developing the pipe supports for the new 16" diesel line at Portland, Bill Clements 
would like to confirm several details of allowable loads on the pipe supports entering into Tank 
Farm 3. Referring to Bill's sketch SK-205 he emailed last week, please confirm that the two new 
pipe rack supports,PS-101 & 102, will be designed to accept typically larger loads of the pipe racks 
down the balance of this run. Where the pipe turns between the tanks into Bill's Sk-207, also 
confirm that these modified pipe supports will only be designed to carry the new 16" pipe loads, 
with no allowance for future additions. 

Additionally, looking back at SK-205, Bill noted that plans were under way to excavate the soil from 
behind the east side of the existing concrete retaining wall. How will the grade change working 
south along the wall starting from the north east corner? Will the grade elevations at the east and 
west foundations at PS-102 be different? 

Don't hesitate to contact Bill if any discussion are warranted before responding to this inquiry. 

Regards, 

Jeff Taylor 

Project Manager 

BRINDERSON ENGINEERS & CONSTRUCTORS 

3330 Harbor Blvd, Costa Mesa, CA 92626 

Direct 714.466.7289 Cell 949.463.2469 
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From: 
Sent: 
To: 
CC: 

Trewartha, Mark 
Monday, August 01, 2011 06:37 PM 
romero.mike@deq.state.or.us; thiessen.kenneth@deq.state.or.us 
Uyeda, Valerie J; Gdak, Chris; Sauze, Marc; Hetrick, Eric G 

Subject: RE: E6691 N214 Portland Diesel Debottlenecking- Tank Farm 3 Pipe Supports- Target 
Loads 

Ken and Mike, 

Mike Webber at the COP terminal has informed us that the proposed digging Eric Hetrick notified DEQ 
of last week (see below) will begin Wednesday morning (8/3/11). The proposed digging will consist 
of up to three excavation locations within -50 feet of each other to expose the footers for a pipe 
rack in Tank Farm 3 -maximum depth will probably be less than 5 feet bgs. 

Stantec is scheduled to arrive at the terminal mid-morning and meet up with him to document the 
activities and field screen excavated soil and the excavation itself. 

Let me know if you have any questions. 

Mark Trewartha, RG 
Senior Hydrogeologist 
Stantec 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 
mark.trewartha@stantec.com 

stantec.com <http://www.stantec.com> 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

From: Hetrick, Eric G [mailto:Eric.G.Hetrick@conocophillips.com] 
Sent: Thursday, July 28, 2011 10:53 AM 
To: romero.mike@deq.state.or.us; thiessen.kenneth@deq.state.or.us 
Cc: Trewartha, Mark; Carlton-Franco, Chris; Uyeda, Valerie J 
Subject: FW: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Mike/Ken, 

FYI, I wanted to provide you with notification that our Transportation group will be disturbing some 
soil in TF #3 to a depth of approximately three feet to expose some pipe supports. We'll provide 
you with an update to let you know if we encounter any impacts. 
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Regards, 
Eric 

Eric G. Hetrick 
Site Manager - Risk Management and Remediation 
ConocoPhillips Company 
76 Broadway 
Sacramento, CA 95818 
916-558-7604 (office) 
916-307-3450 (cell) 
916-558-7639 (fax) 
Eric.G.Hetrick@conocophillips.com <mailto:Eric.G.Hetrick@conocophillips.com> 

RM&R Safety Principles: 
Report to work physically rested and mentally alert. 
Observe and coach your co-workers to ensure that they work safely. 
Do not improvise or take short cuts - follow procedures. 
There is zero tolerance for willful unsafe actions. 
Stop all unsafe work. 

From: Uyeda, Valerie J 
Sent: Thursday, July 28, 2011 9:43AM 
To: Hetrick, Eric G 
Cc: Edwards, Scott S 
Subject: FW: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Eric: 

Please inform DEQ that we will be doing exploratory digging in Tank Farm 3 at Portland Terminal. 
Thanks. 

-Val -

From: Scott White [mailto:SWhite@BRINDERSON.com] 
Sent: Thursday, July 28, 2011 9:00AM 
To: Uyeda, Valerie J 
Cc: Edwards, Scott S 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Thanks Val, 

We are just exposing 3 pipe support foundations to verify what kind of underground supports they 
are, Take photos, and cover them back up. 

Thanks 

Scott White 

Pacific Northwest Superintendent 

(714) 318-4533 

swhite@brinderson.com <mailto:swhite@brinderson.com> 
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BRINDERSON 

From: Mike Webber [mailto:mikwebber@comcast.net] 
Sent: Wednesday, July 27, 2011 9:30AM 
To: Uyeda, Valerie J 
Cc: 'Scott White' 
Subject: FW: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Hi Val, 

Hope you are doing well. 

Has anyone requested you to make notification for this exploratory digging in Tank Farm 3 in 
Portland? If so, what is the status of that request. 

The Brinderson crew will be available to do this work sometime next week. 

Thanks, 

Mike 

Mike Webber, CFR 

423-505-6897 

mikwebber@comcast.net <mailto:mikwebber@comcast.net> 

From: Scott White [mailto:SWhite@BRINDERSON.com] 
Sent: Tuesday, July 12, 2011 2:09 PM 
To: Bill Clements; Jason LaBoa 
Cc: Mike Webber; Jeff Taylor; Edwards, Scott S; Tom Guzman 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Bill, 

Thanks for the info. I have forwarded this information over to my GF and as soon as the CFR on site 
has the approval from Valery's department, (EPA) we start the dig and will get you the information. 
This should not take but a day to do. 

Regards 

Scott White 
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Pacific Northwest Superintendent 

(714) 318-4533 

swhite@brinderson.com <mailto:swhite@brinderson.com> 

BRINDERSON 

From: Bill Clements 
Sent: Tuesday, July 12, 2011 1:50 PM 
To: Scott White 
Cc: Mike Webber; Jeff Taylor; 'Edwards, ScottS' 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott, I would like to determine what type of foundation exists at each of the identified 
locations. For instance at the existing pipe support bents next to the retaining wall dig down 
until you expose the corners of the spread footing, and then dig down on one edge to find out how 
thick the footing is. It would be nice also to take pictures before you backfill the excavation. I 
suspect that at the tall pipe 

support PS-A there is a drilled pier foundation. Dig down about 3 ft on one side and if you do not 
hit a footing I can assume a drilled pier. If you have any questions please give me a call. 

Thanks, 

Bill Clements 

Civil/Structural Department Manager 

Brinderson 

D 714.466.7262 

F 713.466.7320 

M 714.348.3413 

bclements@brinderson.com <mailto:bclements@brinderson.com> 

www.brinderson.com <http://www.brinderson.com> 

From: Edwards, Scott S [mailto:H.Scott.Edwards@conocophillips.com] 
Sent: Tuesday, July 12, 2011 1:27 PM 
To: Bill Clements 
Cc: Mike Webber; Scott White; Jeff Taylor 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Bill can you please provide some guidance on what you're interested in for the Portland excavations? 
Thanks, 

SCott 
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From: Scott White [mailto:SWhite@BRINDERSON.com] 
Sent: Tuesday, July 12, 2011 12:35 PM 
To: Edwards, Scott S; Jeff Taylor 
Cc: Bill Clements; Mike Webber 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott, 

Thanks for the PO. As soon as we get clearance from our CFR to dig, we can start the excavation. 
Once we expose the existing foundations, what would you like us to do? Take photos and then cover 

back up? 

Thanks 

Scott White 

Pacific Northwest Superintendent 

(714) 318-4533 

swhite@brinderson.com <mailto:swhite@brinderson.com> 

BRINDERSON 

From: Edwards, Scott S [mailto:H.Scott.Edwards@conocophillips.com] 
Sent: Wednesday, July 06, 2011 3:44 PM 
To: Jeff Taylor 
Cc: Bill Clements; Scott White 
Subject: RE: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Jeff, the new rack supports PS-101 & PS-102 will need to be designed to accept the larger loads as 
are typical of the pipe racks further south of this run. 

On the pipe supports where the pipe turns east into SK-207, the modified pipe supports will need to 
be designed to carry the new 16" pipe load, along with an allowance for a future 10" pipe load (this 
is in case we wish to replace the buried 10" line to the truck rack with above-ground piping). 

The plans to excavate the soil from behind the east side of the existing concrete retaining wall 
don't reach PS-102 (all the excavation will take place south of PS-102), so the grade elevations at 
the east and west foundations at PS-102 will be what Bill saw. 

Thanks, 

Scott 

From: Jeff Taylor [mailto:JTaylor@BRINDERSON.com] 
Sent: Tuesday, July 05, 2011 4:10 PM 
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To: Edwards, Scott S 
Cc: Bill Clements; Scott White 
Subject: E6691N214 Portland Diesel Debottlenecking - Tank Farm 3 Pipe Supports - Target Loads 

Scott E: In developing the pipe supports for the new 16" diesel line at Portland, Bill Clements 
would like to confirm several details of allowable loads on the pipe supports entering into Tank 
Farm 3. Referring to Bill's sketch SK-205 he emailed last week, please confirm that the two new 
pipe rack supports,PS-101 & 102, will be designed to accept typically larger loads of the pipe racks 
down the balance of this run. Where the pipe turns between the tanks into Bill's Sk-207, also 
confirm that these modified pipe supports will only be designed to carry the new 16" pipe loads, 
with no allowance for future additions. 

Additionally, looking back at SK-205, Bill noted that plans were under way to excavate the soil from 
behind the east side of the existing concrete retaining wall. How will the grade change working 
south along the wall starting from the north east corner? Will the grade elevations at the east and 
west foundations at PS-102 be different? 

Don't hesitate to contact Bill if any discussion are warranted before responding to this inquiry. 

Regards, 

Jeff Taylor 

Project Manager 

BRINDERSON ENGINEERS & CONSTRUCTORS 

3330 Harbor Blvd, Costa Mesa, CA 92626 

Direct 714.466.7289 Cell 949.463.2469 
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From: 
Sent: 
To: 

CC: 
Subject: 
Attachments: 

Ken and Mike, 

Trewartha, Mark 
Wednesday, August 31, 2011 06:04 PM 
ROMERO Mike (ROMERO.Mike@deq.state.or.us); 'THIESSEN Kenneth' 
(THIESSEN.Kenneth@deq.state.or.us) 
Hetrick, Eric G; Gdak, Chris; Sauze, Marc; McAlister, Robert 
FW: digging in Portland 
img029.jpg; img030.jpg; img031.jpg; img032.jpg 

The following is a notification of pending work at the Chevron/CP 
Portland Terminal. The new project will be installing new pipe and 
footings. Details are presented below and on attached drawings. We will 
keep you posted on the schedule. Call if you have any questions. 

Mark Trewartha, RG 
Senior Hydrogeologist 
Stantec 

9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 
mark.trewartha@stantec.com 

stantec.com <http://www.stantec.com> 

The content of this email is the confidential property of Stantec and 
should not be copied, modified, retransmitted, or used for any purpose 
except with Stantec's written authorization. If you are not the intended 
recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 

From: Ron Barnett <ron.barnett@sbcglobal.net> 
To: Uyeda, Valerie J 
Cc: Edwards, Scott S; Ron Barnett <ron.barnett@sbcglobal.net> 
Sent: Tue Aug 30 13:53:48 2011 
Subject: Excavation Soil 

Valerie please find drawings of the locations in the terminal where we 
will do excavation. We will be digging (9) bell holes located on the map 
by the letter A. Bell holes will be 4' X 6' X 2' deep. We will be 
digging (17) Drill Piers, drawing attached, locations are identified on 
the map with the letter B. We will be digging (7) sleeper, drawing 
attached, locations are identified on the map with the letter C. We will 
be digging (4) spread footing, drawing attached, locations are 
identified on the map with the letter D. All soil will be removed with 
dry vac excavation. No mechanical dig will be used. Estimated amount of 
excavated soil is 65-70 yards. 
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Ron Barnett 

OQ NCCER # 6788398 

API TES # 35926 

( 405) 343-2354 
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From: 
Sent: 
To: 
CC: 
Subject: 
Attachments: 

Hello all, 

Gdak, Chris 
Wednesday, September 14, 2011 05:19 PM 
ROMERO Mike; Trewartha, Mark; THIESSEN Kenneth 
Uyeda, Valerie J; Hetrick, Eric G; Haberman, Phil; McAlister, Robert 
RE: Geotech drilling at Portland Terminal 
POX Terminal geotech fig.pdf 

Please see answers to the questions (provided below). Please let us know if you have any additional 
concerns. 

Thank you. 

Chris Gdak 
Sr. Project Manager 
Stantec 
12034 134th Court Northeast Suite 102 
Redmond WA 98052 
Ph: (425) 298-1023 
Fx: (425) 298-1019 
Cell: (425) 698-7398 
Chris.Gdak@stantec.com 
www.stantec.com 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

Please consider the environment before printing this email. 
-----Original Message-----
From: ROMERO Mike [mailto:ROMERO.Mike@deq.state.or.us] 
Sent: Tuesday, September 13, 2011 5:13 PM 
To: Trewartha, Mark; THIESSEN Kenneth 
Cc: Gdak, Chris; Uyeda, Valerie J (Valerie.J.Uyeda@conocophillips.com) 
Subject: RE: Geotech drilling at Portland Terminal 

Thanks Ken and Mark for handling this. I have a few questions: 

1. What is the purpose of this deeper drilling? This work is being completed as part of a 
geotechnical evaluation needed to design new footings for pipe supports and an AST at the terminal. 
The anticipated depths of the individual borings (between 30'-60' bgs) is based on the opinion of 
our geotechnical engineers who have reviewed previous boring logs and feel that we need to drill to 
this depth to encounter sufficiently stable soils. 

2. No work plan was provided so we are unaware of the techniques that will be employed. How will 
the borings be installed and what measures will be taken to guard against potentially exacerbating 
contamination in the borings (carrying contamination downward)? 

Two of the borings (GB-1 and GB-2) will be drilled with a hollow-stem auger rig. One boring will be 
completed with a geoprobe with SPT capabilities. No wells will be installed and all borings will be 
backfilled with bentonite. Based on well logs, cross sections, and previous investigative work 
conducted in these areas (and nature of the impacts- lighter compounds), confining layers are not 
expected to be encountered to the maximum depth of the borings. Should field screening of soil 
samples and drill cuttings indicate the possible presence of contamination and/or confining layers, 
drilling will be stopped and a plan for addressing contamination concerns will be submitted to DEQ 
for review and approval. 

3. What depth will the soil samples be collected at? Is there any benefit for the ongoing site 
characterization study to collect groundwater samples? Few, if any, groundwater samples have been 
collected at these depths at this site. The spacial distribution of the proposed boring locations 
could provide a snapshot of the groundwater at this depth across the site. 

Soil samples will be collected at 5' intervals (for field-screening) to the depth of each boring. 
Select soil samples (based on field-screening) may be submitted for laboratory analysis. If 
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groundwater is encountered, groundwater samples will be collected and submitted for laboratory 
analysis. Groundwater samples will be analyzed for the following: 

RBDM VOC's - 8260 MSV 
PAHs - 8270M SIM 
RCRA Metals - 6000/7000 series 
TPH as Gx and Dx 

From: Trewartha, Mark [Mark.Trewartha@stantec.com] 
Sent: Tuesday, September 13, 2011 2:23 PM 
To: THIESSEN Kenneth; ROMERO Mike 
Cc: Gdak, Chris; Uyeda, Valerie J (Valerie.J.Uyeda@conocophillips.com) 
Subject: RE: Geotech drilling at Portland Terminal 

Ken, 

Just to keep you posted, drilling has been postponed one day. Startup will be on Thursday. 

Mark Trewartha, RG 
Senior Hydrogeologist 
Stantec 
9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 
mark.trewartha@stantec.com 
stantec.com<http://www.stantec.com> 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 
From: Trewartha, Mark 
Sent: Monday, September 12, 2011 2:20 PM 
To: 'THIESSEN Kenneth' (THIESSEN.Kenneth@deq.state.or.us); ROMERO Mike 
(ROMERO.Mike@deq.state.or.us) 
Cc: Gdak, Chris; Uyeda, Valerie J (Valerie.J.Uyeda@conocophillips.com) 
Subject: Geotech drilling at Portland Terminal 

Ken and Mike, 

To confirm our earlier notification, proposed geotech borings are to be advanced Wednesday through 
Friday of this week. Depth of the borings will be approximately 50 to 60 'bgs. Stantec will be 
onsite to observe, collect soil samples, and submit select samples for analytical analysis if field 
screening indicates the possibility of contaminated soil. Also, if field screening does indicate 
the possibility of contaminated soil, soil will be managed per the Contaminant Media Management 
Plan. 

If you have any questions, don't hesitate to contact me. 

Mark Trewartha, RG 
Senior Hydrogeologist 
Stantec 
9400 SW Barnes Road Suite 200 
Portland OR 97225-6690 
Ph: (503) 297-1631 Ext. 207 
Fx: (503) 297-5429 
Cell: ( 503) 807-8568 
mark.trewartha@stantec.com<mailto:mark.trewartha@stantec.com> 
stantec.com<http://www.stantec.com> 

The content of this email is the confidential property of Stantec and should not be copied, 
modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you 
are not the intended recipient, please delete all copies and notify us immediately. 

u Please consider the environment before printing this email. 
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Fourth Quarter 2010 and First Quarter 2011 WTG Meeting 

Meeting Minutes 

Date: January 26, 2011 

Time: 2:00 pm (Pacific Standard Time) 

Location: 7th Floor Conference Room; 111 SW Columbia Street 

Phone: 877.999.1272 

Password: 7513028# 

Opening Statements 

a. Eric Hetrick taking over as ConocoPhillips PM from Rich Solomon 

b. Updated schedules were provided to DEQ 

1. Safety Moment- Discussed use of electrical appliances to cook food in office environments. 
Always monitor cooking process and don't leave appliances unattended. 

2. Vapor Intrusion/Risk Assessment Update 

• Chevron - no releases since 2003, vapor intrusion work plan only 
• Deliverable - CVX submitted VI Evaluation outline to DEQ 

• ConocoPhillips - no releases since 2003, vapor intrusion work plan only 
• Deliverable - CP submitted VI Evaluation outline to DEQ 

• Kinder Morgan- Work plan outline to evaluate risks associated with Aviation Fuel, 
Gasoline, and Jet Fuel releases and vapor intrusion work plan. KM will be updating the 
upland RA with new data. 

• Pending deliverable - KM will submit Risk Assessment Outline Document to 
DEQ 

3. Storm Water Source Control Evaluation Update 

• ConocoPhillips- SWSCE Report is in final review. Will be provided to DEQ soon. 
• Chevron - SWSCE Report provided to DEQ in 2010. Pending DEQ review. 

• Kinder Morgan- Last of the continuous flow data has been collected; similar to the batch 
data. Data includes 2 first flush and 2 dry flow event samples. 

Page: 
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• Work to be done - Camera inspections and integrity checks 
• Pending deliverable -Tech Memo data submittal of stormwater data to the DEQ 

4. Groundwater Source Control Evaluation Update 

• ConocoPhillips/Chevron - Received client comments 
• Work to be done - incorporate comments and provide to clients for second 

round of comments 

• Pending Deliverable - anticipate delivery to DEQ by end of February 
• Kinder Morgan - Antea will utilize Arcadis/Stantec outline for report as appropriate for 

uniformity; on track for submittal this year. 

5. Overwater Source Control Evaluation Update 

DEQ acknowledged that overwater operations at the terminals cannot be significantly altered or 
changed and referred to evaluation as "book report" presenting SOPs/contingency 

plans/emergency spill response. 

• ConocoPhillips- The Stormwater SCE Report will be updated to address this pathway. 
• Chevron - OWSCE Report provided to DEQ in 2010. Pending DEQ review. 

• Kinder Morgan -will add to project schedule 

6. NW Doane Avenue Storm Sewer Update - ARCADIS 

• Work completed- 2 rounds of wet weather samples collected, surveying, dry weather 
flow inspections 

• Work to be done - 2 additional wet weather sampling events 

7. Redesign of the GWET System- ARCADIS 

• Work completed - preparation of the 30% and 60% design documents, client review 
• Work to be done - incorporation of client comments and preparation of final design 

8. ConocoPhillips Terminal Projects Update - Stantec 

• MH-9 access pending agreement with BNSF 
• Catch basin cleanout sampling is completed and will be presented in the Stormwater SCE 

Report 

• AST cathode installation sampling showed no significant impacts. A memo will be 
prepared documenting field work. 

9. Chevron Terminal Projects Update - ARCADIS 

• Ethanol Spill Focused FS- Pending DEQ review 

Page: 
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• Enhanced Bio Pilot Study- Work plan to install additional injection wells pending DEQ 

review 

• API OWS Repair- Letter report summarizing pipe repair, soil and groundwater handling 

pending DEQ review. 

10. Kinder Morgan Terminal Projects Update - Delta 

• Saltzman Creek Sampling- Influent and effluent samples collected. DEQ to supply data 

from DEQ sediment sampling. Antea to supply the DEQ with Tech Memo data submittal 

of sampling to date. 

• Tank 4 DDT Field Work- DDT report almost complete, after finalized will be sent to DEQ 

and Chevron/Arcadis to look at cooperative additional characterization around MW-22. 

Antea to supply Arcadis with DDT data. 

• Certain Teed Property Line Assessment- Access Agreement with Certain Teed still in 

negotiation; Ken Thiessen will work with KM on access, potential meeting on Feb 81
h with 

KM and DEQ. 

• Seep Assessment- Antea research shows wells upgradient of seeps are appropriately 

screened, seeps were re-sampled and data looks promising. 

11. Closing Thoughts - All 

• DEQ was notified of upcoming construction work at the ConocoPhillips Terminal. Stantec 

will provide schedule when available. 

• Mike Romero requested each site evaluate the presence of cathodic protection wells and 

construction depths relative to potential preferential pathway to the Columbia River 

Basalts. 

• Erodible Soils Pathway- first draft report sent in 2007. Some more work/data to be 

added; 

• Include weight of evidence arguements 

• Keep it a single group document, with site-specific sections on individual actions 

taken to control erosion and/or beach maintenance 

• Action Item Discussion - Next meeting schedule for March 2011. Antea Group will host. 
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Fourth Quarter 2010 and First Quarter 2011 WTG Meeting 

Meeting Agenda 

Date: January 26, 2011 

Time: 2:00 pm (Pacific Standard Time) 

Location: 7th Floor Conference Room; 111 SW Columbia Street 

Phone: 877.999.1272 

Password: 7513028# 

Safety Moment 

2. -Eric CP 

3. Vapor Intrusion/Risk Assessment Update 

• Chevron - no releases since 2003, vapor intrusion work plan only 
• ConocoPhillips - no releases since 2003, vapor intrusion work plan only-

111111::::::::: 11111~1 111111:::, 

• Kinder Morgan- Work Plan to evaluate risks associated with Aviation Fuel, Gasoline, 
and Jet Fuel releases and vapor intrusion work plan 

4. Storm Water Source Control Evaluation Update 

• ConocoPhillips - Stantec-

• Chevron - ARCADIS 

• Kinder Morgan - Delta 

5. Groundwater Source Control Evaluation Update 

• ConocoPhillips/Chevron - ARCADIS 

• Kinder Morgan - Delta 

6. Overwater Source Control Evaluation Update 

Page: 
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• ConocoPhillips - Stantec- SCE. 

• Chevron - ARCADIS 

• Kinder Morgan - Delta 

7. NW Doane Avenue Storm Sewer Update- ARCADIS 

8. Redesign of the GWET System - ARCADIS 

9. ConocoPhillips Terminal Projects Update - Stantec 

• MH-9 access 

• Catch Basin Cleanout Sampling 
• AST Cathode Installation Sampling 

10. Chevron Terminal Projects Update - ARCADIS 

• Ethanol Spill Focused FS 
• Enhanced Bio Pilot Study 
• API OWS Repair 

11. Kinder Morgan Terminal Projects Update - Delta 

• Saltzman Creek Sampling 
• Tank 4 DDT Field Work 
• Certain Teed Property Line Assessment 

• Seep Assessment 

12. Closing Thoughts - All 

• Erodible Soils Pathway 
• Action Item Discussion 

Page: 

2/2 

COP0020323 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~~ TANI( 'r'ARD --._ 

l'ilLLAMETTE RIVE~ 

r.!W-J5 $-

. :SHELL DOCK : 

: 'i 
0 

t--SEE DETAOL AGURE o-o> 

~:""":o:J't'.~li' I ~-'1 ~~ 
-:i-251 
ES-N 1 

! 

CHEVRON ASPHALT 

~~%6§~Ps'f'il2~r 
SHOWN 

COP0020324 



LEGEND 

MW-5 
@ 

\ \, : 

(2461) 
MIN-10 

I@ 
MW-4 

@ 

(2469) .· 
MW-8 · 

@ 

MW-
11

@ MONITORING WELL LOCATION AND DESIGNATION 

A-
5 
W CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

MW-10 
@ 

TMW-1 CJ McCALL OIL & GREAT WESTERN WELL LOCATION AND DESIGNATION 

MW-5@ GS ROOFING WELL LOCATION AND DESIGNATION 

(28.29) RELATIVE GROUNDWATER ELEVATION, FEET, MEASURED 8/25/00 

30.0 GROUNDWATER ELEVATION CONTOUR, FEET 

0.03 SEPARATE PHASE HYDROCARBON THICKNESS, FEET 

I 

I 
I 

@MW-9 

I 

(19.46) 
MW-34 

@ 
(NS) 

@MW-33 

-®ivlw-4o 
(18.64) 

0 ft. 120ft. 200ft. 400ft. 

~-
APPROXIMATE SCALE 

re.o 

I 

• 

CJ 
EX-5 

0.01 
(15.54) (16 43) ~60-lnch Storm Sewer Outfall 

8-20 8 7 
(18 09l ~ I - (773J 8-9N~ r<l.o\ ~<.0 To.0 B.o p_1 8-36(15 74J 

~ ·o 6.o ~"~~ro; riJ 8-3(15 76J ·o P-2 /80 
0 (12 58) /~ 8-40(16 27)1.44 

(18 75J 2(16 58J " // r0 / 
8;33~ 0 (1720) '/ / ·0 U-5(1511) MW:i 

(1El51ll-19 "~;i2J#.,;~~w rL• ~o / CJ-
• !1713) • ~(1782)~ \I 1<1 EX-39(1514)0.03 

8-10@ 815 ~ • 8-1 ~ ·-(r/'~ 
(1841) (1S02J (1~4J< 17 2!li22o.o1 ·o~ 

(18.58) (18·06l' ( 17 ·(~~-14) IT-E o 
8-26@ (18.28) 8 '16 @ @(16.19)8-41° 

8·14'-' I . B-17 RES N 

(18 59) ~ •(17·95) (17 00) 
. (18.09) .'"' 

B-12@ • 8-6~-········ - '8-4 ~ OW-1 (16,42) 
'lil @ 8 -s @ 8-18 . . 

8.u- · 1<1 .. 7 ..... 8•5_.\<1
6
0
4
.1
9
) (16.38)1(17 47J_I __ _ (18.30) . . .... B'ZT 

--······ @ 
.. \ 18'08) 

.... '8-24@-., . U-4 

- 8-25(16.69) 
~ ·o 

':;~(18.32) \ __ t'ib / 
11\!IRES-0 

. ,(1817) 

CHcv_ R_ ... ON' L...,, 

MW4 
CJ 

CJ 
MW-3 

MW-1 
CJ 

TMW-1CJCJTMW-2 

()MW-2/EX-4 

KHM 
ENVIRONMENTAL 

MANAGEMENT, 
INC 

• W-16 

GROUNDWATER ELEVATION CONTOUR AND 
SPH THICKNESS MAP 

DATE 

8/22/00 

Willbridge Bulk Fuel Facilities 
Portland, Oregon 

PROJECT 

B17-01X 
FIGURE 

2 

COP0020325 



"' - ~­@MW-9 
.'! (24.35) 

<!'o 

MW-5 
@ 

@ 
MW-4 

M~-8 
(24.04) 

MW-10 
@ 

-(23.68) 
MW-7@ 

1.59 

MW-9 
@ 

I 

I 
I 
~ 
·o 

I 

MW-34 
(19.28)@ 

@MW-39 
(20.50) 

MW-21@ 

(23.31) 

@~~-~3 
@ MW-40 

(18.50) 

@ 
MW-36 

(19.16) 

C) 
EX-5 

(15.33) sr ~;22 57
) (SO-Inch storm sewer outfall 

I 
~ t ~~:.:: 12.o to.o (9 62) 

17c~!1 oo (18 ~8}9: oo r;,~ -7(16 26) P-

100 

1o.o 
(1851 ) 2(1630) (1547) 1 1.48 

fe_O B-33~@ 0 (16 85) ~-3 6 (15 50) 12.o/B·40 MW-5 

EX-~8_19 ° ·21 ~i-w @__.( 86:{-3 ill (15 93) C) rJW-
4 

I (1729) (1682) ~34)~(1748)1!)'" .0_ U-5(1510) C) 
B-10@ @ /!f (1~-~ 6) 0 "! MW-3 

(18 12) , 1~-~~) (17 38) o ~- EX-39 (14 71) 

I • ( 1~-~~ig58dJ)~i~ '! ~0 ~B-25(16 27) 

I 
B-26 @ (17 87) [ @ B-411W 

(18.19) B,-!4 B-16 (15 82V B-37(15 65) 

{18 16) (!) (
17 66

) RES-N DW-2 (16 04)" 
I1RJg) B-12'0' <o"? (1747) (1663) @ DW-1 (1605)' 

• B-11 @ ~" e @B-5 @ B-18 
(2~R.-:)@ 0 

B-13 ~ B-6 B-4 (16.06)- . 

---- (14.85 (17.69) (16.15) - ...,~"? 
@ ~- ~~ ~ 

llllll-29 
(20.93) 

' 

B-30@ 

(~;257) (18.90) 
17

·
63

) (17.03) u~ "-A-1 

~RES-0 (1B.21)' 
(17.65) 

' ' 

MW-1 
C) 

C) C) TMW-2 
TMW-1 

C) MW-2/EX-4 

EX-3 
C) 

MW-10@ 

(2396) 

@MW-5 
(27.73) 

(27.18' 
(27.48) MW-24 

~ CHEVRON 20.0 • 
MW-4@ 

(26.56) 

(25.80) 
MW-3@ 

MW-19 @ 
@ 

MW-27 
(30.20) 

@MW-30 
(29.05) 

MW-11@ 

(28.81) 

MW-12@ 
126.79) 

(26.36) 
MW-6@ 

@ 
MW-2 

-· (26.62) 

GATX 

MW-14 
@ (2.9.92) 

MW-16 

(27.42) @ 

- (~~~!@ 
@ 

MW-1 

(28.00) 

@MW-18 
(30.21) 

@ 
MW-17 
(30.23) 

30.0 --
LEGEND 

MW-15 @ MONITORING WELL LOCATION AND DESIGNATION 

A-
2 

• CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

TMW-1 C) McCALL OIL & GREAT WESTERN WELL LOCATION AND DESIGNATION 

MW-5 @ GS ROOFING WELL LOCATION AND DESIGNATION 

(28.29) RELATIVE GROUNDWATER ELEVATION, FEET, MEASURED 11/27-28/00 

30.0 GROUNDWATER ELEVATION CONTOUR, FEET 

1.59 SEPARATE PHASE HYDROCARBON THICKNESS, FEET 

NOT USED IN CONTOURING. 

WELL DAMAGED. NOT USED IN CONTOURING. 

NS WELL NOT SURVEYED 

NM WELL NOT MEASURED 

0 ft. 120ft. 200ft. 400ft. 

~-
APPROXIMATE SCALE 

--
@' MW-32 

(30.34) ' 

CR-11 
''-&@ (29,96) 

·o. 

@CR-10 
NM 

@ ' CR-6 ' NM 

CR-7 ~ 
NM 

' ' CR-8, 
@ (25.5 

\ 
CR-9@ 
(30.52) 

• 

' '30.0 

' " 

'28.0 

U-5A@ 

(24.06) 

26.0 

A-3 

A-4· 

22.0 

-A-5 

- - 1111111\. -II --
24.0 

TOSCO 

KHM 
ENVIRONMENTAL 

MANAGEMENT, 
INC 

EX-2 
C) 

EX-7 C) 

·W-1 

·A-7 

DATE 

·W-9 

-A-6 

• W-10 

• -- W-16 

I 
I 

W-15 r 

GROUNDWATER ELEVATION CONTOUR AND 
SPH THICKNESS MAP 

Willbridge Bulk Fuel Facilities 
Portland, Oregon 

1125/01 B17-01X 2 

COP0020326 



MW-15 

A-2 

TMW-1 

MW-5 

(28.99) 

30.0 

1.31 

NM 

@ 
MW5 

@ 
MW-4 

@ 
MW10 @ 

I 

t 
0 

I 
@ MW91 

MW-6 
~ 
0 

@ 
MW3 

@ 

MW2 

~ 
MW1 

MW8 

-
@ 

MW-8 
(24.55) 

@ 
MW-7 
(24.06) 

0.36 

@ 
MW-34 
(19.48) 

@ 
MW-33@ 
(18.56) MW-40 

(18.68) 

Willamette River 

ct 
EX-5 

(15.53) (60-lnch Storm Sewer Outfall 
B-20 7. 

.> ~ .... ~ l qo (9.10J 

I 
~ :'"" a> <; •0 P-2 P-1 .. ·o o 0 · ·O ~1253) @ 

'6 (15.58) (1816) -"" •0 CR-1@ 8~9-'---JO@ i!J!·7 (16.36) 10 0 

I (18 65) B-32'16.52) (
15

·
54

) ~- -40 
B-l3~ ~J· (16.91) ~8-36 (16.17) ., (14.85) 

EX-1@@ ;•lfl-21 B-35 B-3 <. 1.31 JIIW-5 
(17.49) B-19 fso~T·W · ,{ ,, 14 O lJ (t MW-4 

I (17.00) 0 ~~(175 C!f ~ U-5(14.69) (t 
@ @ • (1B97) 0 .1()~ MW3 

B-1 0 B-15 '17 53) . 0.03 riJ ., 1 (18.35) (18.17) IIi (16.84) e-22ron r. x-39 (14.71) o.13 

@ 
MW-36 
(19.39) 

@MW-37 
(18.76) 

m{jJ IT-E~ ~ 0 
B-25 (16.99) 

B-26 (18.09) B-16 B-17 841 B-37(13.78) I 
@ @ (15.96) • 

(18.44) B-14@ (17.84) (17.73\15.85) 0 • 

@ 
MW.25 
(22.76) 

@MW-26 
' (22.45) 

@ 
MW-28 
(25.88) 

0.01 

MW-29 
(21.23) 

' 

L RES-N@ DW-2 (16.03) 

CR-3@ 
8

_
1
@
1 

(~a1f1~ 'i' . @ @ (16.60) B-18 W-1 (16.10)" 
(18.86) ~ B-6 B-5 B-4 (16.05 

(18_66) B-13 (17.85)1(17.60\(16.22) - -
(18.11) 0.01 ®8-27 

@B-29 @ B-28 (17.61) (17.09) 
(21.43) (19.12) @ ~ 0.01 

B-24 ~ 
(18.11) '*' e RES-0 

\ (NM) 

' 

ctMW-1 
ctct 

TMW-1 TMW-2 

ct 
MW-2/EX-4 

EX-3 

ct 

• A-2 

• • W4 

EX-2 

ct 

ct 
EX-1 

ct 
EX-7 

• • W-3 W-2 W-1 

@MW-10 

(24.66)« 

@MW-5 
(25.25) 

@ 
MW-27 
(30.05) CHEVRON @ U-3 

.(20.87) <o.o • -A-7 
A-3 

@ 
MW-4 
(27.32) 

@ 
MW-3 
(26.53) @ 

MW-19 
(28,36) 

(ilMW-24 
(27.99) 

0.05 

@MW-3ll 
(29.65) 

@MW-11 

(28.99) 
MW-12 

®(27.63) 

MW-6@ 
(27.13) 

MW-2@ 
(27.48) 

GATX 

@ 
MW-16 
(28.33) 

@ 
MW-35 
(28.72) 
@ 

@MW-18 
(30.66) 

@MW-23 
(30.73) 

@MW-13 
(31.63) 

@MW-14 
(30.63) 

MW-38 
@(29.88) 

MW-1 
(29.11) @ MW-17 

(30.59) 

@MW-15 

.1!-'1111 (3004)= - =KIKIIF.IIIIKI'·"F~-~ •• -
32.0 @MW-21 

LEGEND 

@ MONITORING WELL LOCATION AND DESIGNATION 

W CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

(t McCALL OIL & GREAT WESTERN WELL LOCATION AND DESIGNATION 

~ GS ROOFING WELL LOCATION AND DESIGNATION 

RELATIVE GROUNDWATER ELEVATION, FEET, MEASURED 2/20-21/01 

GROUNDWATER ELEVATION CONTOUR, FEET 

SEPARATE PHASE HYDROCARBON THICKNESS, FEET 

NOT USED IN CONTOURING. 

WELL DAMAGED. NOT USED IN CONTOURING. 

WELL NOT MEASURED. 

',GAT 

Oft. 120ft. 200ft. 

~-
APPROXIMATE SCALE 

\ 
\~{6) 
@ MW-32 

(30.90) 

' \ 

@cR-11 
(31.16) 

400ft. 

@CR-10 
(29.50) 

0.24 

@ ' CR-6 ' (22.50) 

0.01 \ 

@ \ CR-7 

(24.27) ' 

' . @ \ CR·8 
(26.11) 

\ 

' @ 
CR-9 

(31.01) ' 
30.0 

' ' 

_28.0 

•w-9 

• ·A-6 A-4 

·A-5 .... • W16 - lllll==ii!SIII-11 --<-t.o 
@U-6A 

(24.73) 

26.0 

TOSCO 

KHM 
ENVIRONMENTAL 

MANAGEMENT, 
INC 

DATE 

I 
I 

GROUNDWATER ELEVATION CONTOUR AND 
SPH THICKNESS MAP FIRST QUARTER, 2001 

Willbridge Bulk Fuel Facilities 
Portland, Oregon 

2/20-21101 B17-01X 2 

COP0020327 



@MW-15 

-A-2 

() 
TMW1 

@ 
MW-5 

(28.99) 

30.0 

1.31 

NM 

@ 
MW-5 

@ 
MW-4 @ 

@ 

MW10 @ 
MW-9 

@ 
MW6 

I 

I 
l'b 

·o 

I 

@ 
MW-34 
(19.49) 

@ 
MW-33@ 
(18.51) o MW-40 

(18.65) 

re_o 

MW2 

MW-3 
@ 

MW-8 
@ 

MW-36 
(19.37) 

@MW-37 
(18.75) 

<6.o 

28.0' 

-~· @MW-9 
(24.70) 

-· nwn· 

@MW-10 

(24.78) 

@ 
MW-1 -<4.o 

@ 
MW-8 
(24.65) 

(!' 
MW-7 
(24.07) 

0.27 

@MW-5 
(27.50) 

@ 
Mw.25 
(22.82) 

@MW-26. 

(22.54) \ 

@ 
MW-27 
(30.38) 

@ 
MW-28 
(25.85) 

@MW-11 
(29.17) 

@ 
MW-4 
(27.46)" 

@ 
MW-19 
(29.30) 

@MW-24 
(29.70) 

i!JMW-30 
(29.89\ 

MW-12 
f0l(27.79) 

MW-6@ 
(25.24) 

MW-2@ 
(27.1j6) 

@MW-13 
(31.86) 

@MW-14 
(31.61) 

@ 
MW-16 
(28.q 

MW-38 
@(29.85) 

-
MONITORING WELL LOCATION AND DESIGNATION 

CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

MCCALL OIL & GREAT WESTERN WELL LOCATION AND DESIGNATION 

GS ROOFING WELL LOCATION AND DESIGNATION 

RELATIVE GROUNDWATER ELEVATION, FEET, MEASURED 5/15/01 

GROUNDWATER ELEVATION CONTOUR, FEET 

SEPARATE PHASE HYDROCARBON THICKNESS, FEET 

NOT USED IN CONTOURING 

WELL DAMAGED, NOT USED IN CONTOURING 

WELL NOT MEASURED 

@ 
1\IIW-35 
(29.04) 
@ 

MW·1 
(29.10) 

KINDER 
MORGAN 

@MW-23 
@MW-18 (31.05) 

(30.93) 

@ MW-17 
(30.79) 

\\ KINDER 
MORGAN 

MW-29 
(21.25) 

\ 

Willamette River 

() 
EX-5 

B-20 /60-lnch Storm Sewer Outfall 
(15.43J 7o 

I r. ~ 12.0 p.2 ·o P 1 1 6.0 140 =~~(1267J (9o7J@ 

CR-1@ B-9~ l!J,B-7(1637) 10 

B-33 ~ '!!~ (18.00) B-36 (15.55) (15.86) 117 0_,1 (18 53) B-32(16.49) (15.55) ~-0 -4D 

(18,66-)EX-11!@ I!JII!.21 B-35 ~- B-3 .?, 1.30 JIIWS 
(17.53) B-19 t.52~T·W · ,( lJ () MW-4 

I (17.03) 0 ~~(176 ljf ~ U-5(14.56) 0.35 C) 
@ @ - (1i DO) MW-3 

B-10 B-15 (17.61) . 0.01 @~X-39(14.68) 1.10 

I (18.34) (17.89) 1 (16.83) B-22r0 !Oeo16.0 
.:i; IT-EA';j B-25 (16.24) 

I 
@ B-16 @ (15.78) -#• o 

B-26 (18.10) B-17 841 / · 
(18.44) B-14@ (17.78) (17.77\15.85) DW-

2 116
_QS)' 

B 12@ L RES-N@ 
CR-3@ @ (Hi.42J ~ o @ @ (1664) B-18 W-1 (16.06)' 

!18.95) B-11 ~ B-6 B-5 B-4 (16 0 
(1 8_66) B-13 (1793)1(1765)\1624) MW MW -

(1811J o.o1 .co~~ 
@ @ i!JB-27 ., 0 

B-29 B-28 (17 88) (17.06) 
(21.48) (19.19) @ ~ 0.04 0.08 U~2 A-1 

B-24 o ' (18.14) • o RES-O (18.20) 

' (17.99) 20.0 ' 

CHE\/RON @ U-3 
.p0.99) 

@ MW-32 
(31.02) 

' 
@ ' CR-6 ' (22.71) 

\ 

22.0 

' ' 

CJMW-1 
C) C) 

TMW1 TMW-2 

C) 
MW2/EX-4 

EX-3 
C) 

• A-2 

_ .. 

• W-4 

• A-4 

• 

• W3 

A-3 

() 
EX-1 

• A-7 

EX-2 
() 

C) 
EX-7 

• W2 

-A-6 

W1 

• \. ~R-7 \ 24.0 -•===m•m•rs 111111 W16 

@ ~~;27~ 

i!JcR-11 
(31.41) 

0.01 
i!JCR-10 

(NM) 

(24.36) ' 

' @ • 
CR-8 ~ 
(26.16) <S'\ 

<a.o 

"' Jo.ol 
@ 

CR-9 
(30.77) 

Oft. 120ft. 200ft. 

~-
APPROXIMATE SCALE 

400ft. 

@U-SA 
(24.78) 

TOSCO 

KHM 
ENVIRONMENTAL 

MANAGEMENT, 
INC 

GROUNDWATER ELEVATION CONTOUR AND 
SPH THICKNESS MAP SECOND QUARTER, 2001 

9-25-01 

Willbridge Bulk Fuel Facilities 
Portland, Oregon 

B17-01X 2 

COP0020328 



@MW-15 

WA-2 

() 
TMW1 

~ 
MW5 

-~· -· <<t @MW-9 
"-0 (23.67) 

26.0 

@MW-11 
(27.18) 

@ 
MW-5 

@ 
MW-4 

nwn· 

@ 

MW10 @ 

I 

I 
I 

@ 

@ MW-91 
MW6 

MW2 

MW-3 
@ 

MW-8 

@ 
MW-1 -

@ 

re_o 
@ 

MW-34 
(19.07) MW-33@ 

(17.91) o MW-40 

@MW-26 
(21.::\1\" 

(18.07) 

@ 
MW-36 
(18.80) 

@MW-37 
(18.17) 

1 
MW-29 

Willamette River 

() 
EX-5 

B-20 (60-lnch Storm Sewer Outfall 

(14~92) ~ 70 

CR-1@ B-9~ •1 ~-7(1599) 10.0 

' 

16
0 

'!'oq~(1i-~~f (8~7]@ 
17.29) (17.73) B-32(16.06) (15.19) I -40 

(15 26) B-33~ '!II (16.66) B-36 (15.18) 12.0 
(18.18)"Ex-1@@ C!Jlll!.21 B-35 J ~B-3 

(NM) (~61~0)~ 13~11'9'31~1!) 
1.83 cfW5 () MW-4 

I B 1~ B 15@ I!{ dt17) -"'~~~ 
U-5 (14.09) 0.02 () 

(17:81) (17:43) (~ 12) (NM) B-22~ - o o EX-39 (NM) 

.:il IT-E~~~B-25(15.92) 
@ (15.42~ I 0 

I 
CR-3@ 

(18.29) 
m 

@ 
B-26 

(17.93) (1~~~~@ (~;1~8) ( 1Bi~~\~~1 \ 1:.J7(NM) 

L RES-N@ DW-2(15.70)" 

@ l~l~~ ~ o @ iJ (16.34) :-18 DW-1 (15.74)" 
B-11 ~ B-6 B-5 B-4 (15.81 

(18_14) B-13 (17 54)1(17 34'\15 96) - -
(1767) 0.01 

@ iJ @~ @~ 
B-30~ B-29 (

19 01
) (14 50) (16.75) 

(18.87) (20.90) . B-2~ ~ 
@ 

U-2 

MW-3 
CJMW-1 

()() 
TMW1 TMW-2 

() 
MW2/EX-4 

EX-3 
() 

@ 

@ 
MW-7 
(23.11) 
0.04 

(17.76) \:c!i RES-0 

., (17.60) 

(1,!82) '18.0 • 
@MW-10 

(23.23) 

MW-8 
(23.46) 

MW-12 
00(25.78) 

@ 
MW-4 

@MW-5 
(23.75) 

@ 
MW-19 
(26.15) 

@ 
MW-27 
(29.01) 

@MW-24 
(25.61) 
0.01 

MW-6@ 
(25.67) 0.05 

0.04 KINDER 
MORGAN MW-2@ 

(25.84) 

@ 
MW-16 
(26.45]" 

@ 
1\IIW-35 
(27.06) 
@ 

@MW-18 
(29.10) 

0.02 

@MW-23 
(29.57) 

0.01 

@MW-14 
(28.57) 

MW-38 
@(27.98) 

MW-1 
(27.03) @ MW-17 

(29.21) 

lMW-31 
(25.97) 

' CHE\IRON 

~~ 
@ MW-32 

(29.37) 

' \ 

@ U-3 
,p0.36) 

@ ' CR-6' 
(21.69) 

0.04 \ 

@ 
CR-7 

(23.11) ' 

' \~. 
' ' ~W6 ~0--

@U-SA 
(23.48) 

24.0 

A-2 

• W-4 

• A-4 

EX-6() 

• 

• W3 

A-3 

-
i!JCR-10 

(27.10) 
2.76 ' ~~::5)\ TOSCO 

MONITORING WELL LOCATION AND DESIGNATION 

CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

MCCALL OIL & GREAT WESTERN WELL LOCATION AND DESIGNATION 

GS ROOFING WELL LOCATION AND DESIGNATION 

lt==============·.~~q 
\\ KINDER~ 

MORGAN 

@cR-11 
(29.17) 

\ 

' 28.0 
@ 

CR-9 
(28.46) 

26.0 

(28.99) RELATIVE GROUNDWATER ELEVATION, FEET, MEASURED 9/18/01 AND 9/19/01 

30.0 

1.31 

NM 

GROUNDWATER ELEVATION CONTOUR, FEET 

SEPARATE PHASE HYDROCARBON THICKNESS, FEET 

NOT USED IN CONTOURING 

WELL DAMAGED, NOT USED IN CONTOURING 

WELL NOT MEASURED 

Oft. 120ft. 200ft. 

~-
APPROXIMATE SCALE 

400ft. 

KHM 
ENVIRONMENTAL 

MANAGEMENT, 
INC 

EX-2 
() 

() 
EX-1 

() 
EX-7 

• W2 W1 

• A-7 

WA-6 

=- • W16 

GROUNDWATER ELEVATION CONTOUR AND 
SPH THICKNESS MAP THIRD QUARTER, 2001 

10/24/01 

Willbridge Bulk Fuel Facilities 
Portland, Oregon 

B17-01X 2 

COP0020329 



@ 
altW:1§ 

WA-2 

() 
TMW-1 

@ 
MW-5 

@ @ 
@ 

@ 
@ ~ 

~ 

I 

I 
I 
~ 

@ 
MW-34 
(19.26) 

@ 
MW-33 @ 
(18.21) • MW-40 

(16.35) 

Willamette River 

8 _20 B-7 B-32 {60-lnch Storm Sewer Outfall 
(15 0) (16 94) p_

7 
(15 91) 

\ \~~(1/ Sheen (:.~) 

I CR-1 @ (1788~~) Wi\ \, (15 59) !.?·0 
17 74) I· 0-40 

B-33~ , (1692) B-36 (1560) 12.0 (1603) 
(18 39) EX-1@@ @1!-21 B-35 ~ B-3 • 0.69 

(17 27) B-19 f34\t.;lT·W · ,{ ,, 

I (1680J • "~11759 &r ~14.o u-5(1468) o.22 
@ @ • (1

8614) (j) • 
B-10 B-15 (17 36) @· EX-39 (NM) 

@ @ 

I @MW-39 

@ 
~;.VV-36 

(16.96) 

@MW-37 
(18.47) 

I (18.12) (17.71) • (NM) B~22. f .. 16.0 
.:iJ liJ IT-E .~ a B-25 (16.45) 

~ B-2~ (17.95) B-16 . B-17 ~~~189) ~ B-37(15.83) 
(18.24) B-14@ (17.64),17.64)(15 90) 

~ o.o3 RE -N@ DW-2 (16.20) 

-@MW-9 
(25.1D) 

~. ·a 

-

~ @MW-11 
q>

0 
(27.46) 

@ 

~1111111111111111111111111111111 

@MW-1~ 
(23.70) .. 

@ 
MW-8 
(23 p~) 

MW-12 
00(2627) 

@ 
MW-7 
(23.43) 
0.79 

@ 
MW-4 
(26.29) 

... 
@MW-5 

(24.22) 

@ 
MW-3 
(25.55) 

MW-6@ 
(26.15) 

MW-2@ 
(26.~6) 

(18.01) 

@ 
MW,25 
(2196) 

@ 
MW-19 
(26.97) 

@ 
MW-27 
(29.19) 

@MW-24 
(26.29) 

, sheen 

@ 
MW-28 
(25.00) 

(!IMW-30 
(28.75) 

KINDER 
MORGAN 

'1-'051 
@MW-23 @ 

MW-16 
(28.91) 

@ 
MW-35 
(27.54) 
@ 

@ MW-18 ;;J.85) 

@MW-13 
(29.73) 

@MW-14 
(28.83) 

MW-38 
@(28.41) 

MONITORING WELL LOCATION AND DESIGNATION 
DAMAGED OR MISSING WELL LOCATION AND DESIGNATION 
CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

-
MCCALL OIL & GREAT WESTERN WELL LOCATION AND DESIGNATION 

GS ROOFING WELL LOCATION AND DESIGNATION 

MW-1 
(27.28) 

(29.44) sheen 

@ MW-17 
(29.43) 

\\ KINDER 
MORGAN 

CR-3@ @ (fe¥sf @ Fa @ @ 1
1679

)8-18 DW-1 (16.16) 
(18.62) B-11 . B-6 I B-5 B-4 (NM) IIIII IIIII :\ 

(18.47) (1~1~) (17.78) (17.55),1627) '\'0.·\) 
@ @ ®B-27 

B-29 1~l~o) (16.82) (17.24) @ 
I\IIW-29 (20.97) . @ Jgl U-2 

(20.66) (~72i4) 11'® (18.52)' 
. RES-0 ' 

~~'"11-31 
(26.5") 
' 0.03 

0.13 ' (16.80) 

' \' CHE\IRON ' @ U-3 
\ (20.86) 

@ MW-32 
(29.83) 

' \ 

®cR·t1• 
(23.31) 

~R-24 
(t30) 

@ CR-6i1.05) 

CR 20 • CR-18 @~~~(;11~ " 
(2A .85). ~ ~·,~ . CR-17 . @ 23 CR-15 

(24.09) ~@(2565) 69 

CR-12 ' ~ 
":"90)~ r-,.~ @Ct-. 14 ~ 1iJ -22(22.681 

(28.5•; CR-7 • 5(22.39) 
CR-19 ·~ (.'3.34) -4(22.36) . 
(28.27) " ~ @IIIW·3 (23.36) GPW:2 

"" rA~ @:·;R-11 ~ f\l~~ 

30.0 

r.; ~ (7P 03) ~iW-1 (21.71) 
~CR-10 . 

!"~· , 11) @ CR-: '1 @ CR-25 
2.09 NM (25.43) 

@CR-81 
(25.10)\ 

\ 26.0 

' ' ~ts~) \ 
<a.o\ 

(28.99) RELATIVE GROUNDWATER ELEVATION, FEET, MEASURED 3/13/02 AND 3/15/02 

30.0 

1.31 

NM 

GROUNDWATER ELEVATION CONTOUR, FEET 

SEPARATE PHASE HYDROCARBON THICKNESS, FEET 

NOT USED IN CONTOURING 

WELL DAMAGED, NOT USED IN CONTOURING 

WELL NOT MEASURED 0 ft. 120ft. 200ft. 400ft. 

~- I 

APPROXIMATE SCALE 

1111111111 ... 

~111• IIIII IIIII ·-~~~~~··
7

1111111111 IIIII IIIII 

@U-SA 
(24.46) 

TOSCO 

KHM 
ENVIRONMENTAL 

MANAGEMENT, 
INC 

DATE 

I 
I 

I 

GROUNDWATER ELEVATION CONTOUR AND 
SPH THICKNESS MAP THIRD QUARTER 2002 

11/15/02 

Willbridge Bulk Fuel Facilities 
Portland, Oregon 

PROJECT FIGURE 

B17-01X 2 

COP0020330 



~N 

LEGEND 

MW-
11 

@ MONITORING VVELL LOCATION AND DESIGNATION 

A-S Q CHEVRON ASPHALT V'vELL LOCATION AND DESIGNATION 

TMW-1 () McCALL OIL & GREAT VVESTERN VVELL LOCATION AND DESIGNATION 

MW-5@ GS ROOFING VVELL LOCATION AND DESIGNATION 

TITLE Site Wide Facility Map 

KHM Willbridge Facility Oft 120ft 200ft 400ft 

APPROXIMATE SCALE 
ENVIRDNMENT AL Remedial Investigation 

MANAGEMENT Portland, Oregon ~---
INC. DATE 

June2003 
1PROJECT 

B17-01G I FIGURE 2 

COP0020331 



PORTLAND- SEATTLE R'Y. 

WII..I.AM!tTTE RIVER BRICGE: 
AT PORTI.ANC 

0 

COP0020332 



COP0020333 



COP0020334 





COP0020336 



COP0020337 



COP0020338 



~N 
'/ 

I 

Cross Section Alignment Geologic Cross-Section Map 

Willbridge Facility KHM 
EN\IlRDNMENTAL Remediallnvestigation 

JV\ANAGEMENT INC. l-c;rnc-;:::-:-:::;;~---,-;oc~Po_rt_lan=cdcc, 0--cre_::_go_n_~=~------j 
DATE June 2003 617-01G 14 

COP0020339 



~N 

LEGEND LOCATION AND DESIGNATION 

MW-11@ MONITORING WELL TION AND DESIGNATION 

CHEVRON ASPHALT VVELL LOCAWELL LOCATION AND DESIGNATION A-5 ~ REAT WESTERN 

TMW-1(t McCALL OIL & G NO DESIGNATION 

V'vELL LOCATION A 
MW-5@ GS ROOFING CATIONS 

r-- -1 FORMER UST LO 
1----

120ft 200ft 

0~ ---~APPROXIMATE SCALE 

400ft 

COP0020340 



~N 

0.01 FT. 

LEGEND 

MW-
11 

@ MONITORING VVELL LOCATION AND DESIGNATION 

A-S~ CHEVRON ASPHALT VVELL LOCATION AND DESIGNATION 

TMW-1(t McCALL OIL & GREAT VVESTERN VVELL LOCATION AND DESIGNATION 

MW-5 @ GS ROOFING VVELL LOCATION AND DESIGNATION 

i_-_-_-_1FORMER UST LOCATIONS KHM 
Oft 120ft 200ft 400ft 

~---
ENVIRDNMENT AL 

APPROXIMATE SCALE MANAGEMENT 
INC. 

TITLE Separate Phase Hydrocarbon Map 
October 1997 

Willbridge Facility 
Remedial Investigation 

Portland, Oregon 

DATE 
June2003 

I PROJECT 
B17-01G I FIGURE 17 

COP0020341 



~N 

LEGEND 

MW-i
1@ MONITORING WELL LOCATION AND DESIGNATION 

A-
5

· W-
15Q CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

TMW-1(t McCALL OIL & GREAT WESTERN WELL LOCATION AND DESIGNATION 

MW-5@ GS ROOFING WELL LOCATION AND DESIGNATION 

UB-6-$- UTILITY BORING LOCATION 

ONLY DETECTED ANAL YTES SHOWN ON FIGURE 

NO= NOT DETECTED 
NA =NOT ANALYZED 

BTEX ANALYZED BY USEPA METHOD 8020A 
PAHs ANALYZED BY USEPA METHOD 8270M-SIM 

RESULTS IN ug/L (ppb) 

Oft 120ft 200ft 400ft 

~---APPROXIMATE SCALE 

TITLE Utility Borings -Groundwater Analytical Results - BTEX, VOCs, 

KHM 
PAHs, SVOCs, Metals, and Pesticides- March-A.Pril1999 

Willbridge Facility 
ENVIRDNMENTAL Remediallnvestigation 

JV\ANAGEMENT Portland, Oregon 

INC. 
June2003 

I PROJECT 
B17-01G I FIGURE 28 

COP0020342 



LEGEND 

MVV- 11 @ MONITORING VVELL LOCATION AND DESIGNATION 

A- 5, VV- 1511;1 CHEVRON ASPHALTVVELL LOCATION AND DESIGNATION 

TMVV-1(t McCALL OIL & GREAT \IllES TERN VVELL LOCATION AND DESIGNATION 

MVV-5@ GS ROOFINGVVELLLOCATION AND DESIGNATION 

SURFACEVVATERAND SEDIMENT SAMPLES 

SEEP-1 6 SEEPVVATERSAMPLES 

EN\IIRONMENTAL 

MAN~;;~ENT fwmc----,-,-----=c-:------,c;;;;;;;;co
3
o;
2 
----1 

COP0020343 



~N 

"'l =-:=::--, ~ ,, -----r-,---=--------------r-8 1Q 2STORMDRAJNCSP 

~ 10 
I 15 NW61stAVENUE 
iJ:: 15 KMLT 

~ 20 6SANIT YSE\fiJERVSP 2Q 

25 25 

Oft 120ft 200ft 400ft 

~---APPROXIMATE SCALE KHM 
Remedial Investigation Utility Map 

Willbridge Facility 

ENVI!tONMENTAL 
Remedial Investigation 

MANAGEMENT 
Portland, Oregon 

INC DATE 
June2003 

I PROJECT 
617 01G 

I FIGURE 45 

COP0020344 



APPENDIX A 

GAUGING DATA 

COP0020345 



TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

Well 
Designation 

(TOC) 
Date 

Gauged 

Depth to 

Depth to SPH 
Groundwater (feet) 

SPH SPH 

Thickness Groundwater Recovered* 
(feet) Elevation (gallons) 

B-7 2/14/2000 ! 18.33 NP ! - : 17 40 ! 0 1 

J3_:5 __ · 7_3-'---) _ _____L_

1
1 ___c_~_:~~C~C:Cj~~~~ I ~ ~ ~~ 1-

1 
~ ~0 1 _ 0 ~ 1 

- i _ ~ ~ 1~---~-----+-----~-----I 
1-----fiffZ~ 1~~; ··1 ·~;n-~ I 1~~~ ~-~~ -
_ ----------- ~- 5/15/2001 ' 19.36 ~---sheen I_ ~----, 16 37 I __ NA _ 

-··----··----+---' --:-:,9::-:/1='-::.9~?001 I 19 74 -- NP __ -- ,__ 15 9~ __ ' __ f\IA __ 

-----+-1?/20/2001\ ~~-~~~-~: --+-< ---~--~i:~-+ -~~ -
1------- __ _ ~ 3/15/2002 I. _ I _____ _ ____ 

1
_ __ ____ ,______ _ __ _ 

B-9 2/14/2ooo I 16 29 ' 16.20 l--o~~- (_~~5 __ _L_ o_o __ 

(35~7) I 5/22/2000 : 16.90 I NP_~---- _J__18 El.W- ~- .. 
. 
-_-_-_-_ ~-- -1281,',2222o7/;;2_2 __ obo __ oooo1il"l ~~--~~ H-~+ - I 18 ogH __ ' _NA __ _ 

-- -- I NP - 1---- . ~ 18 ?8-----+--- _NA - -

----- ________ .

1 

5/15/2001 ~~-~1 _ ! _ ~: -~-- ~ --r~~ ~~ ______ ~ -~~- -~ 
9/19/2001 17.84 I NP I - _ ____j____17-~J -- NA -

______ ,_1=-=-2--:-/2~0/2001 15.92 NP . - j 19 65 : NA 

B-10 n~~~~0~o I ~~ ~r ~ ~- -~::: -: ··~~ 
~~--~6t_ _ I ~~~~~~~~~ ___ 

1 
~~--~~ _j- ~: __ I-~- _j~-- ~-~ ~; - : ___ -~~ --~ 

U1/27/2000 I 16.64 ' NP I - ! 18.12 i NA 

-----, ~!2012001 J ~ ~ :~ [ -- ~~ -- ! --- ~- 1--- ~ ~ ~~ --j__ ~~- -
1 5t15t2oo1 :_ ._ __ 1-- _________ . ________ _ 
! 9/19/2001 I 16 95 I NP ! - ; 17.81 I NA c-- ----,-------:-::~- :-=---:--+----- ______ _______]__ ____ ----- --------· ---- 1---· -

1-------- 112/20/2001 L 1542_ .. ~ _ _____l'i_E__ ! ·------ 1 __ 1_9 34 _____ - NA -·· -
----~'-3_/ __ 15/2_002 i 14 99 I . NP __ \_ - __ '_ 1~_1Z_ __ I--NA---

B-11 'I ~/14/200_0 I 14 93 '--~ i ___ - -· I. 20 03 ___ i -~-
(34 ~§2 512?12000 I 1541 I NP ! . - ' 19.55 i NA 

1 
8/22/2000 ! 16 1-4 I_ -NP --~- - ---:-18~ '1 ~ -

--------+_,_!! _____ --," __ 1
2

1

1

1

2

2
0

_7
1

/

2

-2

0

0

0

0

1

0 ___ .l~. _16-~-- NP_i __ -~- i_ - fa 39 -- _---0 -1 --

- 16.30 ~_sheen_ I_ - _ _ 18 66--~- }JA-
i 5/15/2001 ' 16.30 ' NP - 18 66 I NA 

--

9/19/2001 j 16 82 I NP .. l_ --- ' 18 14-,-- -~ --
----H-· ---~ 12/20/2001 ! 15 44 I NP -- I -~ 19~ i -------r\JA ----

1 3/1512002 14.80 NP_I_ ----~ 2().16 ~NA--

t------
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Well 
Designation 

(TOC) 

TABLE1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date 
Gauged 

Depth to SPH Thickness Groundwater Recovered* 
Groundwater (feet) (feet) Elevation (gallons) 

...... , .. ,, .... _ ··:·: ··: 

I-B_-1_2 __ ----, __ '_2511_2142_J12~~09000 _________ I.-_ _ 15.38 , NP _ i- __ -__ ! __ 1_92~ _ I NA 
(35 14) 15.85 I NP I 19.29 ; NA 
- I 8/22/2000 16 55 I NP 18.59 ·,,1_ NA -
-----------~ ---=11'-:=/2==-7=/2":..-'-0~)0 I 16 98 N p j_ 18 16 - N~ 

1-----__ -_+-
1

1 -~-~~,.:_~~;~~+_! ~~ ;~__ __I ~: ; ~~ :; I ~~ -

- - - ' 9/19/2001 'I _1_?_~---~p- __ 17 94 - I NA 

B-13 ! ~!~~~~
1

; ~!: l ~i----_ ~ ~!!~-~ :z m 

(34 76) - 1 5/22/2000 ~~·:~ + NP i - l-- 18 90 ~A __ 
l---------+!_8_/22/?000 _ NP ! ~ : !_~ 3Q----+-- N_:.:__A'---------t 

11/27/2000 I 19.91 NP ' - I 14 85 I NA 

~-----------•-_j!_-~;~~~gg~ ·- ~~~;- I ~: ( : . - ~~;;=-!- ~~- -
1----- -f 9/19/2001 17 09 I NP 'I - I___ 17 67 [_ NA -

____ 112/22/2001 _____ 15 94 -~p-~----- ! 18 82 NA 
1-----~· -'-3/15/2Q_02 15 37 __ I NP ~- ; 19.39 + NA ---

B-14 I 2/14/2000 ~-! 27 I NP - ! -- 19_~ NA --

~-3659) ___ ,' ~~~~~~~~~ ~~-~~ i ~: ~-
1 

__ ~~~~-B~ _ 
1-----\J 1/2_7/2000 _ _1§_ 72 -- j NP - : 1 ? _ _!!_Z__ 1

_ -~ 
: 2/20/2001 I ___ 18 50 - ! NP - I' 18 0~ -+- ~~--
1 5/15/2001 __ ! 1849 _---~ NP -_ 1? 1_0 __ 1 _ _ NA _ 
! 9/19/2001 .· 18 87 NP - i 17.72 NA 

------_-__ -_~+-1-'-'2-J22i20011-- 1774 ' NP -_ I f885_+-- N~ 
--·-------\-----3_/1_:_5/2002 , 17 21 'i- ___ NP f- -__ ______L_ ___ 19 ~-'- _ ____l\j6_ 

B-15 2/14/2000 I 16 48 --- I NP ! ___ - -- __ 19 07 j ___ N~ 
(.;??55) ~----5/22/2000 , 16.88 - NP ' - i 18.67 ~ NA --

--- [_18;1/f~~----~}.~~u -~ ~~=J-~~-~~-~- ~~-_ _L__~~ -= 
I 2/20/200_1 : -- 17.38 ' Nf:> I - i 18.17 ! NAU-

n '" 5/15/2001 i 17 66 I _f>!_P_I--••• - 17.89 --.--- NA--
- _---I W19i2o61-i 18 12 NP - ---,--1743 ___ ~--- NA __ 

i 12/20/2001 16 92 NP I - I 18.63 I NA 
1--1-----------_-------~-3/1~[~~~ 16.36 I NP u-~ ---=---~--=-~1a19' --.--NA -~ 
B-19 I 2/14/2009 ! 15.99 NP - 1B-18 _ __} ___ ~A __ 

(34 17) 1 5/22/2000 1 16 34 ~- NP 1 

- ~ 17 83 ' NA 
l-"l-::_:-------=------'--'----'-----,-----=-8/22}2000 I ... JLQ~_J=_~~ ~- ----_ -__ 17.13-1~ -N~ -

111/27/2000: 17.35 NP - I 16.82 i NA 
----------:--2-/2_0_/2-001 I 1717 _[ NP--1! - - \_J?QO . c. _NA -

~-~?tf5t2001 ! 1714 ' NP - 17.03 ~-~- _ 

·· --- --- : 19;h9~t2°o0o11 ~~-~~ -- ~:-- ! __ ~ - -~~-:~ ~~=-~~ -
I 3/15/2002 15.88 NP - 18.29 I NA 
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Well 
Designation 

(TOC) 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date 
Gauged 

Depth to SPH Thickness Groundwater Recovered* 
Groundwater (feet) (feet) Elevation (gallons) 

I I ' 

B-~!l_____ , 2/14/2000 i 16 62 NP - 1 16 70 NA 

(33.32) 1-!~;;~;~~~ I ~~ ~~--:: i ~~ : - -- ~~ ~~ I!-- --~--~----1 
-- --11/27/2990J 17.99 shee_~----- >----=:-1 15 33 _ NA · -

r------------ _ 2/20/2001 ; 17 79_ --1 sheen I__ - ' 15.53 , NA _ 
5/15/2001 j 17 89 i NP I - I -- 15 43 J NA 

~-----9-/1--9/--2--001 I 1840 NP - I 14 92 I NA 

-------------+----:c12--,-/2_0--:-::/2,_c_001 ' 16 61 il NP ___ i - __ 16.71 --·----=-NA ·-_ 

l-------,------e3=-=-'15/2002 I 16.45 ! NP I - 16.87 ·I· NNAA __ 
I--:-B=--2c-::1=-:---+l---=2--:-::/1,4_~/2000 I 16.22 _L N-P-!---_ -1 18 57 __ ! ___ , __ --

~-'-(3=--4'--"7_9L_) --~' 512212000 16 57 ._
1

,_1_ N~~---·_ 18 ~-- NA _ 
. 8!2212ooo 1 17.15 NP r _ 1764 • ~ 

f------- . _-t11/27/2000 ! 17 45 --- II NP - L - - '_I -- 17 34 l - N~_ -
________ ! _2---c-/2_0_/2001 19.29 ___ ; NP 1, - _ 15.50 __ ' cN....:..A:__:__----l 

; 5/15/2001 17.27 NP - , 17 52 • NA 
f--------1 9/19/2001 17 66 I NP . - - "I - 17131 -- NA 

r-- --' 12/20/2001 1648 .I NP-- l__ --=---~- 18_}_1_-~-- NA = 
1-------,---i -=-:3-=/15/2002 16.18 NP ' - i 18 61 1 ~ 
f---------. - +- ·---------- I -------- ~------ .... _ 

B-24 ! 2/14/2000 15 50 I __!~i 0 01 ! 19 21 i 0 0 

(34.7Qt I ~~;;~~~!f ~~-f~ _, -~~ r ~--.. --1----~~-~~ 1

__ :=-
------------+, ---:'1"-..:1/27/2000 I 16 81 I -NP I -···· - ! 17 B9 I -~ 
c------- --

1

2,20/2001 
1 

16.59-. __ Np-~ . --_--- -1811 __ ri ---~~ __ ----
1-----'~- 5/1~!?001 ,______1§_!)6 -1 NP 

1
., _____ -____ -I___ 18 14 

- - i 9/19/200_1 I - 16 94 NP . _' 17 76 NA 
- 1 12/f:_2/2001 . 16.23 • 16.07 o.16 • 18.60 I o.o --

f-----------jf------3/15/2002 I 15 54 I -Sheen -- - j -Hi" 16 · 0 0 

B-26 I 2/14/2000 I 15 49 I NP 'I - 19 81 --; ~ 
(3s -3o)___ s12212ooo . 159~1.--=-NP - - _J 19.34 __ L_ NA ~~ 
- I 8/22/2000 + 16 72 - NP I - - _! __ 1_~ ?8 __ ! __ Nf\ __ 
1-------~ 11/27/2000 1 17 11 , NP ' - 18 19 NA 

-- --~-;~~~;~~~~ 1 - ~~ ~~ I ~~ 1- :--__ ~--~- ~- ~--
-- -- -- 9/19/2001 I 17.37 NP ' _- __ , 17 93 .. -----NA --

- I 12/20/2001 ; 15 93 -- i NP ----~- 1-9 37 ! -----rw\ 
l-----+-3/1~/~go2 'l m 15 41_ ! ----- NP I . - ___ : ___ 19 ~~i i NA ---=-
B-28 ! ~!14/2000 ' - ~545 i NP --- - ' 19.81 I NA 

(~5 ~~} I 5/22/2000 14 34 i NP I - 1.. 20 92 .... ..! __ Nf\ --
1-------+i ___ ?/22/2000 1611 NP----~--~-- 191_5 ____ NA __ 

11/27/2000 ·--~~~-__ NP - I 18.90 - I NA ---
i 2/20/2001 16 14 ', NP - 19 12 i NA 

I-----+!-?---,-/_1S/i(fb1 16 07 - NP ____ -_ .... _----- 19 19 ·-:-_-_ NA-----= 
9/19/2001 16.25 ' NP - 19.01 • NA 

------ - - I - ----- -

1 12/22/2001 15 97 ' NP - 19.29 ! NA 
l-----c----31_1_:__51_2_oo2 15.36 NP-- - 19.90 --NA --
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TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

Well 
Designation 

(TOG} 
Date 

Gauged 

Depth to 

Depth to SPH 
Groundwater (feet} 

SPH SPH 

Thickness Groundwater Recovered* 
(feet} Elevation (gallons) 

.:'' .. c ... ,c. ccc,·c·•c:•c .. ,.. ,, ·'··':· 

B-29 I 2/14/2000 15 12 l NP - 22~~-_l_- NA 
(3--7-7_0_}---+1 -5-/2-2--/2000 'I 15 43 --~- , __ , 22.27 ! N-A--1 

'I 8/22/2000 ·•··· 16.24 i_ NP I - ' 21.46 _L_ __ ~A_ 
-, 11/27/2000' 16 63 I NP - i 21 07 - I NA-

,,----_-___ --+-:-----c?----:-Jio/2001 1 16.27 -,, NP - 1 - J 21~~-_N~-~-
i 5/15/2001 ~-- 16.22 . Nf________!_ -~- __ ,' __ 21_48____i_ N_-"---:A-'-----l 
I 9/19/2001 I 16.80 NP - ' 20 90 I NA 

1-c-------------+,-1212212001\ 15.68 --~ _NP ~-- -_ -I- -22 9h~A -
I 3/15/2002 14 98 i NP : - ' 22 72 I NA 

8----30---+-, ----'2-f-1412000 I 14.76 --- NP -·- l--_ -J -20 ~3~- _!'JA --= 
(35.39) ---~-S/22120601- 15 85 Nf__':_ --------,~-1~~f _ NA __ _ 

. 812212000 j 16 08 _ ____ _!'Jf__ __--L-- 19_d!_ 1 _ _____!!~ _ 
------+1-1-,----1/ __ 2_7/2000 I 16.37 NP ~------- I-- 19.02 __ ___]__ ___ NA __ 

1------- _', ?!20/2001 \ 15 92 _t>:!_P_~-- - 19£__j ~ 
-----T------::5---,---/1,-----5/-,----2901 1 15.95 _

1

_ NP _____ 

1

1 - ! __ 19 44_ __' _ NA __ 
19/19/2001' 1652 NP . - 188~ NA 

~---_-_-_____ -, --: 1~~2:~~000211 ~::~ i ~~--~-~ -- l ;~:}- ~~~~ --~ 
___ ! 21141200_? I 16 37 _ -~-~ - -.--1_-7 86 _ 1- --- NA - -

_(:342~) I 5/22(2000 ' 2167.8645''"'- NNPP_ +-~ J_ 7 39 _'___ NA ~ 
1

1 

1
8
;;2

2
;;2°o

0
o
0
o I 17 .93--------r;Jp - ___j_ - 1' ~; ;~ _ +-, ~~ 

---J+-_q2l20/2001 ! 17 71 ! -- _NP I -- ~- -~- - 1166.45_29 ____ -+---_NNAA ----
1------ __ 1 5/15/2001 -1 17.74 -! NP ___ - __ · ___j_ __ 

I 9/19/2001 I 18 17 I NP ---+------~ ! 16 06 : NA 
r----__ --_---------,----· _1.c2/~_0j2001 j ___ 1B74 ! N'='-'-- ----------·~7 49 __ l __ NA __ -----= 

'I :3~~5/200? I 16.55 I __ Ji.E__ I _--- I -- 17 68 _·_ ~--
8-33 2/14/2000 1 15 54 l 15 49 ! 0 05 ' 2040 j 0 0 
(35.90) i 1641 __ , __ NP-,- - ----~---19~! ---NA- -I ~~~~~~666 I 17 15 -~ u~ I --_ ---[ 18.75 ---! -·--· N---,.c;:-n 
r--- ---

1

11f27r2oooJ 17.39 ' NP ----=--~ -,--18 51!- NA -
__ __ . 2/20/2Q01 I 17.25 .. -I NP l- --~--~- 18 f?5 -· ·--___ NA 

__ 51_15/2001 1 1724_, __ ~P __ ! __ - _, __ ,_18 ~ -~- _ 

1------ l1~~9~;2°o0o\-! ~~ ;~ -~ i.. - - ! - ~~.~~ ··------ ~~ -
__________ NP __ ___L__:: ____ . ___ ---~- ______ _ 

i 3/15/2002 15.93 NP ' - 19.97 , NA 

f--------

----· 

8-32 
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Well 
Designation 

(TO C) 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date 
Gauged 

Depth to SPH Thickness Groundwater Recovered* 
Groundwater (feet) (feet} Elevation (gallons) 
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TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

Well 
Designation 

(TOG) 
Date 

Gauged 

Depth to 

Depth to SPH 
Groundwater (feet) 

SPH SPH 

Thickness Groundwater Recovered* 
(feet) Elevation (gallons) 

,,.,., 

i-c~c:-c~=--~=7=-)---+l-~::-:;2c::-c1~=-=;~c:c-~=-=~~ ! 190:69 I 9N~5 ~- 0 ~1 ~-- ~: :-! --~ ---~~----
:~==~=-=--=--+,-8'----'/'2:21200'---0___,_I --16-.3-~-----· -+ NP --: ---- i . -- 19.23 ...... -t~/\_ 
- - · · - -\ ~%2ci~2o0~1° 1---1~~0--! s~e~n -----~-_.!_ ----=2~~7 0 -b_ ----

- ____ -- ------: 5/15/20Q1 ~-- 11.21 : NP ----_ ---~- 24.36 NA __ 

i 9/19/2001 · 12.46 . NP · - j 23 11 f\J_A __ 
f--------+\--,c12/20/2001 . 9.92 ~---~-~- - 25.65 NA 
-------- nnn. 3/1_5/2002 I - 9 60___ --NPm nn - ! -- 25.97 N_A __ ----

CR-8 I 2/14/2000 i 5.70 _l_ NP I ! 27 44 NA 

,(3314) _ : ;~~~~~~ ! ~~- I !~ !--~ -_--_----+· '---~--=-~-;0_1 __ ---r--··-.~-{ 
111/27120~--7~61 I NP --t 25-.5-3--) NA 

---· 2/20/2001 I 7 03 I NP I 26.11 -~--NA --
-----+--~---:-- - ---1--- --·-

1 5/15/2001 : 6.98 NP 2616 j . ~-
l-----+~---9/19/2-001 l 8.29 I NP "" ! n 24.85 NA 

.------ ---~-l~/125°go0~}f- ~ ;~ ~·~ ~~ ;~ I ~~--
CR~9---~2114/2ooo I 3 02 1--- NP r- - 32-.7-0 ---~ NA 

(35.72) I 5/2"2/2000
1

--3.78 -- I NP I - I - 31 ~4_j_ _NA ---
-- :-- 8/22/2000 f 6 51 I -~~LJ__ - -- 29.21 . NA 

---- ~-~~~~~2oo-~O ~- ~-~~ : ~~- i : I -;~-~~-l-:_----~-~--~-~~ 
- -- I 5/15/20_01 4. 95 \- - NP ~-· - .-- 30 77 ... 'I NA --

9/19/2001 . 726 I NP I - i .. 28.46 --' -- Nf\_ 

-----'---:-1-=~-~25~~2:--r~~ ~~ I - ~~ __ !__ - I ~; ~H -~~ --
i ···---·-··· ~ --- ---·---- -

- ~ --

-
····---

---

1-
-
-
--- .... 

- I 
I - I 

%~~~~) -- ~;;~;~~~~ I ; ;~ l :~8 i ____ o ~~-:--- ~~-:~ -t - ~~ -
~-------~----:'---__ -_____ .--+-8=/22/2000 __ ___.:,__7.:-::--oo::------.... _ .. __ +I_ 674 1 o 2§_ I 28.78_-~ o 9-~ 

I 11/27/2000 NM .. ! NIIJ1_------r-_,_ - i ...... -__ f .. __ 1_.1_ --
1 2/20/2001---'----_6_.2_7_ 6 03 1 _0 __ 2_4_,'-----...... 29_ .. _49 __ I ___ 0§__ __ 

f--- ............ . 

5/15/2001 Covered With a Gravel Pile ' 0 5 
--------.,--9/19/2001 10-68 - I 7 92 ~-- 2.76 2710 --~--NR ,.,;.;;-

12/22/2001 4-1-8--4-12 o 06 ! 31 44 ---1 -N-R----;;;;.;;--
3115/2002 4 03 I 3.95 I 0 OB--i --~31.6_0_,_ 01 

1---C-R--1-1---+--2-/14/2000 206 ...... -, NP -I - - 32 37 j --NA ··---

P--{3_4_4_3,_)_-+--5/22/2000 ·-----2-0=-4-.. __ -.... -~--- NP--~-.... ··- ----~-...... -3-i39-----t_~ _ 
8/22/2000 4 13 1 NP : - · 30.30 NA 

- ,--11/27/2000 - 4-4-7--------sh-een -----=-- , 29 96 ··-~- 0_1 __ _ 
I 2/20/2001 i 3 27 L NP ! - ---~ -- 31- -~-~-·· -----r\iA -

1-----+:---,5::-:/""1-=5/2001 3 02 - NP - - --31.41 .. [-~A --
:-g/19/2001 , 5 26 NP ------ .... 2917-· -~ NA-

- ! ~~~2s%6ooo21_[___ ;.~~ ~: .. -~~-~- ~;.~-~·--=~~·_- ~~ 
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TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

Well 
Designation 

(TOC) 
Date 

Gauged 

Depth to 

Depth to SPH 
Groundwater (feet) 

SPH SPH 

Thickness Groundwater Recovered* 
(feet) Elevation (gallons) 

........... _ .... .,.., .. ,,_. 

CR-'1_2_ _ 6/9/199~ j_ 4 85 
1 

__ ~~- - 30.74 j _ -~-
(35~~@) -- 7/8/1999 : 5 08 I NP - - ! ~__Q___§_!__ __ ! ______1'l6 -

--- 8/16/1999_] 5 63 NP ! - 29.96 I NA 
r---- 9/20/1999 I 8 90 ~--~--J ___ - __ . 26 69 ~--NA ___ _ 
c--- - . - - - 1-------- _,_ -----1 

__ ___ 
1 2/9/2000 ~~ .. ---- 2 6f3 ___ i_NNPP __ 

1 

__ ~ ______ !_33~1 ___ 9
15
3 ,,'- _ NNAA _ _ 

1------- _[ 5/9/2000 4 44 - I -- I ---·· --- ---+----- ---

~-------· ---! ~:i!~~~~ I ~ ~! t ~= T : L ~Hi ~ ~~ . 
-- -- , 1211212000: 5 61 -~ - ~- --~~-98-----t- -NA 
nu___ -- ! 4/_3/~001 I _-5.49- --~~NPu ; - n_- ----: __ 3010- n j_~~A_ --

6/8/2001 .' Covered With a Gravel Pile 

r------ -I 7~:1%2000011 r- 6.1-4 ---- -~¥~~th oiGrav~l2~~=5 ~_:_-NA-
-----;----- ____ L -~- _:____________[__ - _L_ ----

1 _ 9/19/2001_1 Co~ered With a Gravel Pile 

--------~~ -~~~25~~~00~1 I! - ~ ~; ~- ~~-+ ~ -- ~~ ;~---F-~~~ 
~c--R--1--~-----_ ---r 6/9/1999 --- s o8 _l~p-~L-~ - ~3a 

1

-- NA _ 

(35 46) l_;~a~;19i999 [ ~.~~ [ _ ~~ -· ~~ _ : __ ;gi~=t: _ -._ -~~ _ _ 
-- -- I 9/20/1999 ! ! Np _j __ - -- I 26j_1_ -~~ -

I 2/9/2000 I 3.86 i NP ' - • 31.60 .. NA 
------ , - I --- --1 -----1 -----·· ---- -----· ----
-- i 5/9/2990 4::f33 __ _j_NP __ ! ___ - ____L__ 3Q_~_ 1--t-JA __ 
---- ___ !_5/1_!)/2000 I --- .. 4~E_-I _tiE_I_ __-__ \ -- 31 09 __ '· - ~~-

,1. _}/11/2009 ,_· 5 28 I NP I - ' 30 18 I' NA 
! 8/1_4/2000 I 581 , NP - _----- ·-r-296_5 ____ -- - NA- -

--------'---.

1

----:-'12-=-_c /12/2000 
1 

__ ;·:~--~~-- ~: I _ ~~~-- ~~-~~ ... i~~~ -
1---------- _4/3/200_1 J_ '----- _j ___ -----f- ---- . -

6/8/2001 ' 5.75 I NP 1 - : 29 71 NA 
-- - r 7/16/2001 1 6.29 1 NP ------:------~ ---,--29~--r---NA --

____ I 8/1/2001 I 6 52--,- NP--.--- _--,- 28 94- l- NA ___ _ 
~,--------'-----' •• _: ___ L ------n _, __ ,,--

~ 9/19/2001 - Covered With a Gravel Pile 
---.;-1 ~12-/22/2001 I - 4.3-4 -- N-P-~' -- --_ --~- - 31 1z" N~--

~--- .. 3/15!2oo2 -------:4,38- T~-- ~---_ -r--31.o~ -~- -

1------
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Well 
Designation 

(TOC) 
,_,,,.,,,, .,<·.:o·: 

TABLE1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date 
Gauged 

Depth to SPH Thickness Groundwater Recovered* 
Groundwater (feet) (feet) Elevation (gallons) 

5 03 ______ [,__-:-::-N=-P_' 30 40 NA CR-14 6/9/1999 I 
1-------'--

7/8/1999 5._??__~-- I - -30.16 ··i' NA -
8/16/1999 5.85 i ____ NP ! - : 29.58 NA 
9/20/1999 6.14 I NP - -- i 29 29 -,- NA--

(35 43) --

1-----~---2/9/2000 3 98 - - NP I -- - ! ··- 3145 ; -~-
---- ---- ········-·- -+----· -- ___ _____[_____ ___ ·----=--
1-------~J- u 5/9/2000 4 66 ---- i NP- ! - I - 30.77 I ______f'.Jt\ -

· 5/15/2000 4 33 ! NP - ! 31 10 NA 
--- - '-"--'----

!----+-l_-~-~--~-~j;~~~ ~6~ ·1 ~~ _I ----~==-T- }~--~~---~~ ---
12/12/2ooo 5 87 i NP - 1 29 56 _ NA 

~~: _____ -- --_--L_, -~~-!~~gt ~·~~ I ~: 1

• •. : ~~ .. ~l~r __ -1 - ~~-~ 
------+

1 
_711612001 6 2q_!____l!? I __ 29 ~3 _ __j___ ~--

____ 1! 8/1/2001 ~ 6 32 I NP I - 2911 I NA 
1-------- . 9/19/2001 I 6 99 - NP ' - -- 28 4i----+ NA--

~---------------+1 -~-~~so:i0~21 : ~~ IH- ~: J : ~ ;~ ~1 i H ~~ - -
CR-1S I 6/9/1999 9 06 I NP i - I 26 36 ' NA --

___ ! I ----- - _L___ 

(3542) 1 7/8/1999 944 I __ 941 ,_003 26.00 I mNR***-
.I 8/16/1999 10.35 I 10 08 0.27 25 29 ' NR *** 

~----_-------~ 9;~9~~69Jt L 
18\~ ---1 -~~~~~ -mf-- ·-~-- -~:::: _ 

I 5/9/2000 ' 8.91 8.66 . 0.25 26 71 I NR *** 
-- -- 5115!2ooo 8 74 T 8 53 -[ 0.21 --2685 TNR--;;;,;;--

·----------------+---::5:-::11c6,2o:_::.o_o-+l- 8 so 845 -·-o-.15 - 2694~ NR ***-

I 7~~7;~000000 1903032 ~- ~ ~6 I __ -- ~ ;~ -~ ;·~-~~ -=+=-~: :::-
1-----· 8/14/2000 -10 76 10-~1- 0 3-7-~-- 24---gs-- i ~;;.,;.·--

--12/12/2000 10 60 __ ~- 10.56 !_ 0.04 -~ __ -24.8_5 _j_ N~ *** _ 
i 4/3/2001 10 17 10 05 . 0.12 I 25 35 NR *** 

-------__ -_____ --+1_- .6/8/2001 1 0~;--1 0 37!-0 19 \ 25.~ I NR *** -
7/16/2001 -- 10 97 --~ 10.77 I 02_0 ______ 24.61 ~~-***-

! 9/19/2001 12 17 11 76 _:0:_::4=-=-1- -: --2-3-58 __ , __ NR_*-,*-
-----1 

____ 12/22/2Q91J 8.66 '1 s 5o-l_-_ -a-16 , _.26.89_ 1-- N_R "~_:______ 
j 3/15/2002 ! 8.86 I 8.42 0.44 i 26.91 1 0.3 

f------

r----

1------
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Well 
Designation 

(TOG) 
.. ,,,_::' 

CR-16 

(~ 77) 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date 
Gauged 

Depth to SPH Thickness Groundwater Recovered* 
Groundwater (feet) (feet) Elevation (gallons) 

~;:;~ ::: I u ~ ~ ~~ J -~: 1'.

1 

: --: 2~2}.·9~!5 : N~A~ -
1 8/16/1999 11.82 NP _ - 1 

f------------------+-_l-c9~~~h~~~ I ~~ ~~ i, ~: L :--~-~~ ---=t-- ~~ ----
-·~ ::--~-------------;!_5_/9_/2000 11 1 0 i N p I - - j______n_67 ____ f\JA -
----------'-!_5----:/-,--1~{2000 I 1112 L NP _:__ - ' 23.65 il - ~-

i 7/11/2000 I 1186 NP ' - 2291 NA 
f-----[--l-,:8-i1472Do0--11 96- I NP -- I - I 22 81 I NA -

- ·:--___ c
1 _1_21};i!2ooo ! 11 95 _ _J_____!i_E_ - ! __ ---22 8~ __ u l___NA ---= 

~-------------\ :~~~~~~;- :-
1-~~~- L- Z~-±- ~ __ I 2~~~--N; _ 

f-------:_7/16/2001 ~-- _120_6_!_ f\JP __ • ___ ~ -~J1 _ _j__ N_A __ 
1 

I 9/19/2QO~ 12 60_ ,___ NP --1 - I 22 17 I NA 
1-------------·-·. __ 12/22/2001 i u- _1 0 40 I -. NFl_____j_ - ! 2437 ... ~ ~ 

------+' _3_/_15/?002 ! __ 1_0.:.!?4 I NP I - I -- 2413- 1--~A -
~:-~_;) I __ ~~~~~::: .. II ~ ~~ ~ ~~~--- ~ --~-~~ ~~~- ~~ 

1 8/1611999 181 --.: NP · 1 - i ·2665- r--NA ---

-------+i---c9£79~~1o9~~ I - ~ !"f-i~P- : : n~~ ~!. 1 - ~~ .::: 

1---'--_·_---_--_----'-I_ 5/9/2000 I - 6.80 ~-~ 1- - ____ ! __ 27 66 ! ... -~-
·1 ;~~~;~~~~ : ~ ~6 i --~T ~ i: u ;-~ ~~ - I ~~ --
·1'-- 8/14/2000 ! ___ 8 21 ----- I - Nf=J_j_ - I -------zs25 - -NA-

1-------- 12/12/2000' 8 26 ' NP ---- 26.~1 ... NA - .. 

~--- - . 4/3/2001 ___ 1--- 7 90_ [ __ NP _ r _ _ 
1 

- ~6----w- 1. -~- __ 

-------+! -=76::-:-J~'~t~?~rl~ - ~~ ~---~-- , -- 2~i7 --~- N~ 
I 9/19/2001 r--- 9.70 1~-- NP ! ~- -- L ?4 76 _ -~ NA __ _ 
1 12/22/2001 6 57 _ N~------- __ 27 8~ __L__ N,D.. __ 

3/15/2002 i 6.47 I NP i - ! 27.99 I NA 

:------

B17-01X/1Q02 GW Report!Tab!e 1A Page 9 of 14 
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TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

Well 
Designation Date 

Gauged 

Depth to 

Depth to SPH 

SPH SPH 

Thickness Groundwater Recovered* 
(TOC) Groundwater (feet) (feet) Elevation (gallons) 

·, ...... ,--:-·>' ':C:C' 

CR-1 __ 8 ___ ~'_61_9_11_9_99 I 3 77 NP i - ! 31 ~! __ ____l__ ~~-
(34.84) I ~~8~:19::9 I : ~: -! ~~ I ~~.~~ I - ~~ -

·•··-· 

- ! 
, 9/20/1-999 r NM F.jjiJf-~--- NM --:---- ~---

!---------[- 2/9/~-NM - ! NM -1 - NM -1 -

_____ :~------'------::c--5~/9--:-/2 __ 0_00_ -L --- NM ---- NM- , :-__ ]- N~--~~~-- ---

=~~-- __ _j___;~_~__:__~~~~~~ : ~~- - J_ -~~ 1- ~ -- ~rr__----~- -~ 
----+----c-8--c/----:14/2000 I NM NM , - --~ NM -

12/12/2000. NM I NM !---_-- ~M ~- ~-
--------------!- -----··· T ----- --- ----------, --

t------ ----------,-------:-4/-,---,--3/--:-2001 I NM NM l __ - - 1-~ ------ -__ _ 
!------ J 6/8/2001 I NM l NM I _-__ !_- NM I __ - - -

I 7/16/2001 ; NM I NM ' - NM I -

i 9/19/2001 I NM ' NM ~ - -- ·-· - -- i -~M ----,~~~-
!---------------1 12i22/2~R~?~- NM l NM I - ; NM 'I -

-- 3/15/20~NM - 1 --~:- - __ NM ___ ,--- --
CR-1S- I 6/9/1999 5.10 --INP- 1. - - t~39 '1. NA--
(35 49) I -7/8/1999 6 24 ! --5 27 ' 0.97-:--30~- - NR ***- -

f----- __ 1_9e~_ 1-- 7 65 I -5.87 L~- __ [ ---2926~__]_ t-JI3- *** _ 
9/20/1999 I 8 86 I 6.38 ! 2.48 ' 28.61 I NR *** 

-----+-r-2-~--9,2000 · S-94 __ ,_3~ 2-59 I 316~- - NR *** -

:~~~---~---~ 5/9/2000 1- 6.19 I ___ 438T-_ 181 -- t_ -3~ _l_f\IR *** --
___ r 5/15/2000 I 4 27 4 22 I 0.05 i 31 ~· n NR **~ -

r-------,' 5/16/20~--4 32 I - 4.2_§_1_ O_Q§______J__ 31 22 -- i NR **_*_____ 

I 6/7/2000 ! 5 57 __ '______±1_8 i 0.79 ~-__ 39 5? __ !_ NR *"'*_ -

I 7/11/2000 • 6.17 I 5.35 I 0 82 ! 29 98 L_____I'J_R *** 
-8T14/2000-1\ - 7.50 I 5 94 I- f5_6_, -- 29.24- ! NR*-;-;--

- -- \12/12f2000. 8 69 ---- , 5.90 2 79 -~~o3-~ NR ***-
-------r~_j~1 j___ 8.03 ~---__ _§Ej__ I -~- I - 2'9 40 _j_ __ NR ***--

~ 6/8/20Q_1_I __ 7__?7 5 75 2 02 . 29.34 ! NR *** 
11 7/16/2001 I 7 99 --~ 6.32 ! 1 67 -~--28 84-- NR *** 

----- 9/19/2oq1 __ c-- 8.8-6--1-- 714 ! --1 .72-_-,-- 28~---ll\JR-***--
-------------'--------=-12--:-:-/22/2oo1 ' 4 62 __ ~~2~ -- 1 038 _ __[ -- 3}17 __ NR-*** __ --

3/15/2002 i 4.47 i 4.13 0.34 i 31.29 0.3 

-

- : 

----

r------ --

f----

----

B17-01X/1Q02 GW Report/Table 1A Page 10 of 14 
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TABLE1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH Well 
Designation 

(TO C) 
Date 

Gauged 
Depth to SPH Thickness Groundwater Recovered* 

Groundwater (feet) (feet) Elevation (gallons) 

' -
-~ 

I 
-

! -
-

·---

+--- -
-

! -
I -

~ ~ . 

B17-01X/1Q02 GW Report/Table 1A Page 11 of 14 
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TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

Well 
Designation 

(TO C) 
Date 

Gauged 

Depth to 

Depth to SPH 
Groundwater (feet) 

SPH SPH 

Thickness Groundwater Recovered* 
(feet} Elevation (gallons} 

CR-23A I 12/12/2000 13.56 I NP - 22 79 ! NA 
(3635) ' 4/3/2001 i 13.20 NP 'I - ~--~~3.15 -NA_ 

I 6/8/2001 I NM i NM_I __ NM --· N~ +-- -----__ ... 
1 7/16/2001 I 13 52 I' NP - 22 83 I NA 

l---------+,-----:-9/19/2001 I, 14.19 ' NP \ - _1, -22~' - NA --
112/22/2001 ,--- NM __ l_ NM _l _- NM --

1
--- ·-_-

l---::-=----:-::=-------cl_3/15/2002 I 11 84 I NP -__ - - I- 24 5) -1----NA __ 
CR-238 f-12/12/2000 [ 12 57-.-NP I ~ ___ ___J__23 70 NA 

J_3_~_27) __ ___. 64//83//22000011 I 12 18 I NP - - ' _24 09 -, -- NA _____ 
_ __ --+-------NM ______ NM 1 NM _L__ NM ! -
-----17/~6/2001 I ---- 1271 Nf=l ___ I - - __ !_2356 ~- ----NA- -

! 9/19/2001_
1 

13-~r --~: -,-- ___ - __ ._ ;~~~ _ ~~~ __ _ 

~-- ~~~25%~90°21 : ~ ~ ~: i NP --- !--------- 1- 2633 i- t-fA __ _ 

~~-~~~--=----___ -_ --'---1--:':1 ~::-:~~,~~~~~o I ~~-·-1~!-~ -~~=r- .. -~-- -- i ----;l~~ -J -:_ ~~ ---
6/8/2001 i ~M I NM . NM . NM I -

--·----
---+l-7---,-/1"-6/2001 i ___ 146__±__~-- NP ----~---_- ----+- 21 57 _ ~ NA __ _____ 

·ll;/~9;t2oooo\--1 - 1~~1 I - ~~ -~ --- ~ .... z~~o -,1·- N~ 
t- - ' 3/15/2002 ; 13 29 . NP ----r--- - ! 22 ~. --~- -
CR-248 ; '12/12/2000_[ 13 78 -1,- ~-- --~-- 22 54-- ·--. --NA--
(36.32} __ 1_4/3(2QQ1_____~ _13AO ~__L- -_ __l_ 22 92-~ NA _ 

6/8/2001 NM I NM I NM . NM . -
l?/16/2001 I 13.77 L_ NP - ~----- --·--· --+ ··----· 

-------+, -9/19/2001 i 14 44 I NP . ~-
1

: - -~~.~~ - ~---~~--
---- r 12120120011 12.41- I-1\JP- - -- · -~91-----r-- ~ 

~-__ -_____ ! 3/15i2oo2 __ 12 o~' NP- [ ___ - - -L ~4 26 __ - ! Nf' -

1 

!~f12/2ooo r __ 8 23 1 --~: ___ -__ __ 26.04 -i-- N_A __ 
1 

CR-25 
(3427) I 4/3/2Q01 7.69 - 725_ L _ _____Qj_4 I 26 93 ! NR *** 

, 6/8/2001 ! 749 i 7 15 I 0 34 -~------v-as--·- NR *** 
·--------__ +l---=ii16!2()()1j~ 8 67 --7 73~:-_ 0.94 i 2635- i ~***-

f------ - ! 9/19/200} i 9 02 I 8.75 I __ _____Q12'__ I -- 25 47 ___ ~ -NFf*** 
I 12/20/2001 I 6 96 6 81 ' 0 15 2743 . NR *** 

G-P--W--1--------+-~ 13~f~;';glo L126
9
6
9 __ 1 ---

6N~1 
-1 - O ~ 5~!___j;~J. -! ___ -~1 _---= 

(34.66) . 2/20/2001 ' 12.59 _ NP -__ , __ 22 07 _ l._____!!A ·-

~------_--__ +-I =:-~~~~b~~ 1 1~~6 ; ~~ ---~~~ __ ! 2~~0 __ 1___ _ N~ . --

l----c-.-7/16/2001 12.70 I _Np __ , ____ - ___ ! ___ 21_~j ~---
1------ ...... I 9/19/2001 I 13 15 ! .. NP I_ __-__ 1_ 21 51 _' _N/\_ 
f--- . _ ! 12/22/2001 ' NM NM ' __ - _ __ ___ Niyl ___j___ ~ 

I 3/15/2002 i 7.46 I NP i - I 27.20 ! NA 
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Well 
Designation 

(TOG) 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company- Willbridge Terminal 
Portland, Oregon 

De~h~ SPH SPH 

Date Depth to SPH Thickness Groundwater Recovered* 
Gauged Groundwater (feet) (feet) Elevation (gallons) 

·.h'"''"' .~., ....... , ... , 

GPW-2 ·, 12/12/2000 I NM N~ __ ,_NM NM i 

{34.98) I 2i20/2001 i 10.93 10 68 --24 05 I .. - NA -
t--- --: 4/3/2001_ [ NM NM i____l.JIIA N~ _ ,~- - __ 

-----+---1 _6_/_8/2001 ' NM NM ' NM _NM __ i ____ -
' 7_/16/2001 [ NM NM NM i NM ! -

1------+--9/19/2001 12.91 - NP -r -22.0i --. --NA --

u~2o':f21l 7N~ ~~ _:I_ ----=~-2~~7 -~--·- N~ --
GPW-3 [12/12/200Q_I 12-231u NP I ' 22.8~-, - N-A--

(35.08) t ~~1~_1_lt~~ -:~--=; .... -· .~ -.. ~-- -;~ ~-~- -... i- - .. ~~~· -

------i ;~:~!~~ ~ ~-~r~ : ~= ~N~ ~ 1 ~~!~ --r ~~---· _ ... 
r----- __ . - --~-- ___ ,____ .. .... - ·-r --~- ... ----

------+ 1' 12/22/2001 ' NM NM 1 - ' NM . -

GPW-4. ! 13~;1~l2°o0o2o I n 

1~~6 I'-= z~ ... L-- -N~ ~~ -
2~~2 -L N~ -

(35 07) hu2o12001 ! · · 12.29 ·· ;-------,;.rp 1---_ ----r-------22 .~-· ~A --. - ... --+-+ ---- ----- ·-- 1-- .. -· 
---+--:-)~~;~~~ I__ -~~ : --~~ -~ - ~~ I ~~-_:_ ----:- -

~-------- 1 ;;~~J~~~ ' 1~~2~~ ~ N~ 1 -- 2~~5-r · -~~~ 
__ ,' 1~00_1 r NM _- i - NM · 

1

----·· ~~M ... _ L_ .. =--= 
!---_ ... - __ j 3/15/2902 , 11 Q_8'-t· _ N_~ --~~~ - _ - i _ 23 9~ .. _____:____ NA 
GPW-5 ! 12/12/2000 I NM '.. NM NM ' .. NM I -----

_{~4.8~) - \ 2/29/2001 -- 12_62_T , __ NP _J- - --I 22 B3 : -- -- Nf\ ~-= 

------I -:~~~~~~~ ! ~~ -~ ~~- --: -~~---~- -~~ . +--- -=-----
: 7/16/2001 ! NM ---~NM-+- NM_____j_ - NM -~-· -_-- ·-

----+-1 _ _:9/19/2001! 127'9--.--NP--i- ---_---: ~06-~·· NA ···-
! 12/i2t2001l NM --~ NM ~-----_- ---r- N~-- .. --
r- 3/15/2oo2- i 10.72- --,-NP ___ . - -- ... 24.13 T NA 

B17-01X/1 002 GW Report/Table 1A Page 13 of 14 
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TABLE1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Products Company - Willbridge Terminal 
Portland, Oregon 

SPH SPH Well 
Designation 

(TOC) 
Date 

Gauged 
Depth to 

Groundwater 

Depth to 

SPH 
(feet) 

Thickness Groundwater Recovered* 
(feet) Elevation (gallons) 

i 
N p I - 18 '60 I NA 
NP i - --- 15 86- l-NA --
NP -~ _I 17 59 _1~A __ 

EX-1 2/14/2000 
1 

1555 
I--Q_-4_J_5_) -_-_L-5--I-2'2.r2oo-o--+--1-8 .-29----~- --

' 8/22/2000 16.56 I, 

NP J. - I 17:~.-- __ N_A __ I 
_}''!P I - I .. 1749 -1-~ ...... . 

NP i - J 17 5~ __ , _NA _ 
Covered by Facility Equipment 
Covered by Facility Equipme-n-:-t -- --

11/27/2000 16.86 
-r 212012001 ____ 16 66 - ---~ 

i 5/15/2001 16 62 __ _! 
f-----------'-i -9c-/c1--~~~9c:-=-0::-'-:1 -+-~------ _ 

I-------U2l22/2001 I 

• 3/15/2002 i 15.34 -~~--N-P ___ - ~-----_ =r- 18.81- i -----:-cN:-:-A-

NOTES: 
Wells B-8 and B-31 were abandoned after first quarter 2000 
NP = No measurable product 
NA =Not Applicable 
NM = Not Measured 
NR = None Recovered 
* = SPH Recovered for latest quarter monitored 
**=Well Contains a Sock for Product Recovery 
*** = Product Recovery Part of Chevron Ethanol Study 
E = 3/4 inch-diameter well/ SPH thickness estimated with bailer 
- = No measurable product thickness 
Groundwater elevations for wells will product thicknesses have been corrected using 0.8 
GWE =TOG -(DTW- {0.8 x DTP- DTW)) Where 0.8 =The density of the SPH 

B17-01X/1 Q02 GW Report/Table 1A Page 14 of 14 
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TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 
Well 

Designation 
Date 

Gauged 

Depth to SPH 
Groundwater (feet) 

Thickness Groundwater Recovered* 
(feet) Elevation (gallons) 

·c·c'c· ''Cccc ''""" 

MW-1 ~ 2/c14/2000 ___ 3 !_6 _\ ___ N~--~'--~c. , ___2_'1___~! J--~~ __ _ 
(35 4})______ 5/22/_?000_j 4 72 ! NP 3_9 71 ! ----"!6__ 

-m ~~~~~~f ~·~~ 1 - -~~:J- - H~~-. -. ••~~~ 
I 5/15i2001 i _§c3~_-!_NP ------ I 2910 ·--NA -

--------:·-_- 9119i2oo1 1 --- 8 40 ~ NP---- 27 03 ---~-c NA 
I 12/19/2001 . 3 92 ~--· NP i ---.- 31.5-1-~-- ~-

-~ - ; ---c -- ~--1\JP-c! ------1 cc 31c63 -- c -NA --
. 3/13/2_902 __ ~ __ 3c80 -~---- -'-----· - t- ----
! 2/14/2000 ' 5 5~----+--NP_c_ __ ~9_18_i_ --~-cc 
~- 5l22J2boo 1 6 74 1 NP 1 - , 29 o3 NA 
I 8/23/2000 : - CB 44 CCC - •

1 ~~ ------==--'- .. 27 3? -L- N6 ---
11/28/2QOO I 9c15 I NP.__---i-__ :- --~~ _2_6.~~--· CCC NA_ 

I 2/21/2001 I 829 NP : - I 2748 I NA 
---+- '' .---- ' ---c-'" c----- I ·--- cuc'-

j 5/15/2001 I' 8 11 c --L---l!E ! c~~6 --+-- ~A -c c 
c. 9/19/2001 I 9 g~ __ l ___ f\JP ! 25c84 NA 

----------'~_12/19/2001_--6.02 c i'Jf__ ---·--2-gc-75 __ [~!'-'A~ 

1---- _ ~ 3/13/2002_ .. _1 5c51 _l__f\IP ---_L__lQ2~ __ '_cccc. NA __ _ 
MW-3 i 2/14/2000 : 7 02 i NP ! - 29 00 I NA 
(36co2f ---+-! --=?-122i20o9[~c aco4 ' ~[ ___ ---=_ \ 21 ~a ___ - ! - __ NA c -~ 

I 8/23/2000 c_' - 9 58 NP c - ___ 26~~ I _____!'i_J\ -
I 11/28/2000~ 10.2~1- NP _; _ _=:c i 25c80 ___ i_ccc NA-
: 2/21/2001 I 9 49 NP I i 26 53 NA 

-------t-l-5h572001 ~- gc~! N--p--·-- ---- 2669 ' --NA-
_____ c 9/19/2001-1 -m96 +~- ~---- ! -2506 ~- NA 

cccc-T12/19/2oo~--7 -55--- NP _____j___ - ----284-7-. CCC NA - --
c----- c---. 3/13/2002 I 710 NP i _---~-- 2B~ I ~A -
--- c c--,--- ... c c------- '--------+ c __ , ------' CC--C- ---

MW-4 I 2/14/2000 : 6 36 c NP 1 
. 30 03 , NA 

(36c39) - I 5/22/2000 lc 7c54 -1-~ ,------ 2885 c--:-- NA 
~- , -- --1872372ooo g 18 NP-.-- -.- 27 21 ! ~A --
_______ , c- clcc CCC___ - .. --CCC -- --c 

----- 11/2_8/2000 I 9 8~ I NP . . - . 26 56 ' NA 
c--- I 2/21/2001 i 9 07 -NP--i-- - c-c--27 3~; - NA 

-- ! 5/15/2001 ; ---~ I --NP I ----- 27 46 __ ,_ N~ 
. 9/19/2001 ! 1o 59 ! NP ___ c_cc_ ---.-25 8_0_1_ NA 

---c--,-1_:_:_2/19/2001 ___ 6 98 _ ~J'p _ - - -----=-:- -2941 c i_NAC c --

3/13/2002--[ 6.42 NP 29c97 NA 

f----· 

-----" 

1-----

r-----
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Well 
Designation 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- WHibridge Terminal 
Portland, Oregon 

Depth to SPH SPH 
Date 

Gauged 
Depth to SPH Thickness Groundwater Recovered* 

Groundwater (feet) (feet) Elevation (gallons) 

MW-5 2/14/2000 ! 6 02 ! NP - 27 50 ! NA 
(33 52) - - -~- 5/22/2000 : 6 64 -- . NP I - i 26.88 ' NA --

------

1 18;;23~;2°o0o0o I -- --{~~ : ~~ ': --~--- -;-- ~; ~~ 1- ~~ 
--- ---~ 2/21/2001 i 8 27 NP i -- 25.25 H--~- NA ----

__ ---·-_·---_·-·------::-~.,---,-~~~~~g~=--~-:-+-l--~=-7-0~_-- 1- -~~:n _!__ ~~ ;~ +-----~-~ -
_ -- j 12/19/2001l_ 6 39 ____ NP 27:~-- NA 

1-------'- 3/1~/2002 _§_09 l NP I _________ ?7 4~-+~~-~ 
MW-6 2/14/2000 3 72 ' 3 69 0 03 29 64 ! 2 0 

f(_,_3___:3_3_4L_) --+~- 5/22/2000 ----:-4 -=-70~-~ NP-~--~~~- -2-8.-64-____ -- __ ---------· -N-A_---·_· -
' 8i2312ooo 6 24 -r-1\JP-- 1 

- · 21 1 o 1 NA . ·----=--=:-::------+-------- ·---------- I -----
i 11/28/2000 6 98 NP I - 26 36 i 0.1 

1---------~2/21/2001 ~-- 6 21"" --s-he_e_n I ---J-___ -2i 13-~--- NA-----= 
__ _ ____ 5/15/2001 1 8 10 NP --r - ' 2s-2~l NA_ _ 
------------+-! _9_/18/2001 i 7 71 0 05 ___ _____1_§ 67 _ ____;__ NA_ _ 

1------.: 12119/2001 1 4 05 - ·, 29.29 . o 06 
3/13/2002 ~---- 3 70 ---- - - --~ 29 64_ ~---. _·· J'J.A. --

f-~-:-~:-:::c~c-) _-__ ---
1 ~;~~~~~ 1 

·- ·~ ~: - I : :~ I:=_~ ~~ .~··· ~! :: +----~; _ 
l 8/23/2000 ~I NM _· NM - -- Nf\ __ 1 -- 2 

~-----~~ 11/28/2ooo 10 94 1 10 35 ! o.s9 1-- 23.65__ i _ _:_-_2_2 __ _ 
r------- ; 2/21/20_Q2__ 10 37 _ ! - -10 01 ~ 0 __ 3§_! __ 2_4Q4__j_ 1 9 --

_____ _j_i _ _c951/11951f220oo011 1. 10.27 _ 10.00 1 _o 27 __ 24QZ __ _! 1.75 
____ 1fri4 I 11.oo ____ i o.o4 --i 2311 · o.8 

1-----·· ... IJ2!19/2001_i,__ 9 05 I 8 78 0 2! ! - 25.29 __ [___:11 ----= 
r- __ , 3/13/2QQ2 9.11 1 ~-~--o 81 __ _____1_§_6~_1 __ 3 __ 1 _ 

M_Wc----::-_8,-------+--2_114/2000 718 -~--~---! __ --~-- 26_~L ~ 
(33.95) I 5/22/2000 I 8 00 NP - 25 95 I NA 
f-'---'------- 8/23/2000 I 9 26--~~ I - . --2T69- , -~ ... -
r--___ -_-_-------.,'_1_1/28/20oo ,

1
· ····- 9 91 '-~- .. _-=-----=:: _ _?4 o4 --~-- _ r•iA _ _ 

I 2/21i2D01 I 9 4Q_____, __ NP - 24 55 J NA ---
5/15/2001 r 9.30 i NP --~ - 24.65 NA 

~- i-9/19/2001 'I ····-- 10 49 .... --- NP - : ~-----23.4_6_[___N_A_~ 

--~--__ [ ~~~%~00~1 i ~-~~ ---I ~~ I, ~----;~~~~;-~- ~}---
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Well 

Designation 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 
Date 

Gauged 

Depth to SPH Thickness Groundwater Recovered* 

Groundwater (feet) (feet) Elevation (gallons) 
> 'c . . . ' '' . " • ~ . -.. . . . .. . . .. .. . .. .. . • .. · .. ·:.-.:·.· .. ':'· 

NP NA 
I MW-9 ____ _ 2/14/2000 ! 9 66 - 26 87 __ ! __ 

, __ ···-··-·- ----

(36_53) i 5/22/2000 i 10.24 --- ~ i 26.29 -----
1------':1-_:_8/_2---c3/---c2c_OOQ_'I .. _ 1142 __ -__ 2_§_ 11 --+i ___ _ 

11/28/2000! 1218 - 24 35 I 
1-------- ---·------,---,----::------------ -- - ~ ----·- ---

f-----+: __ 2 __ /~2,1/2QQ1 _ _L 11.85 -1' __ NP I - 1 .... 24.68 

1-------L 511?f2oo1 1 1183 __ __1\j__E__~ -_ -------.--- 22---4~.76_7o r-~ 9/19/2001 i 12 86 NP 
----- l 12/19/2001 ' 11 .87 ~--NP -1 - l 24.66 

1-----+-! 3/13/2002 ! 10 30 I -NP : - ~ - -: 26.23 

;~--1-~ : 2/14/2000 j 8 4B----~~-~~.----==------- 27 3e-~--- . NA 

f-'-(3~5~8~2_,_) __ i 5/22/2000 ~-- 5 59 --~ NP i - j -3~--· -~ _ 
1-------- ~BlZ3!26bo I 11 21 - , NP ' - 24.61 ! NA 

T 11128/~'--1-1-SG NP · - 23 96 --r-NA -
e----- _ --~ 2/21/2001~- 11 16 l NNPP_ __ ~---- - __ [ 24 66 ' NA __ 

.. -----------+.-5::-:,/--=-,15:-':'/2_Q01 i 11 04 -~ I 24.78 .. 1 NA 

ul ~~~!~:1 i Yi!- i. i'J- ::-T ~~.~ ~~ -
~---~-:-.~-~1-) -- ! ~;~~;~~~~ f -~~~ I ~: ~---~--~~~! ~~ --

--- : 8/23/2000 . 7 97 -- -1 NP- - 28 50 I NA -
I, 11/28f2060 I 7.66 ! 1\fP_i __ - --- 28 81 I NA -

- 212'1'12001 ! 748 I NP ! - i 28 9-9-.- NA--
-~~~- - 1 5/15/2_001 

1 

7 30 • NP I _ _ -~· 29 17 _uA --_ 
______________ '_9ccc/-:-.,--19/2001 1 9.29 I NP ! ___ - ___ j_____B"18 ____ ' _ NA __ 

I-------L12/19/2001 5 44 _ ____ NP :__!_ 31.03 1 NA 
'I 3/13/2002 i 523 i NP __ , __ :: 3124 ! N~ 

;~-12 - 2/14/2000 ! 4.99 ~- . NP i - 1 --- 30 96 NA -

NA 
NA 

--- -

NA 
- -

NA 
NA 

·-

NA 
NA 
NA 

---

I 

i NP I 

I NP i 
NP 

-:-::-::-::-:--~-----=---- ---- - --

_@tj_95) --- 5/22/2000 _, 6 57 ' _NP __ , - --- 29.38 I NA--
I--------~/23/2QOO I 8.65 I ___ ~: ____ - 27 30 : NA -

11/28/2000! 916 ; NP I - ---.-~2679 ------NA 
2/21/2001 i - 8 32 , NP - - ! 2i6~--~ NA -
5/15/2001 I ---8.16 ! NP -i - 27 79 I NA 

---------'-9/19/2001-' 1017 ---- N~P-;--: 2578 ---NA ····-
------------··- --- ! ···-·· ----- -------- ------

12/19/2001 : 5 54 NP - ! 3041 NA 
~-------------_.___;:.;3,....:.1..:.:3/..::2..::..oo::..::2=---·· T 4_85 1 NP -----_ ---- 3f1o I NA -

f--------
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Well 
Designation 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 
Date 

Gauged 

Depth to SPH Thickness Groundwater Recovered* 

Groundwater (feet) (feet) Elevation (gallons) 
c..·.. . ,, •.. . .•. . ......... 

~~-13 'I 2/14/2000 I ~ 85 l NP __ \ --~ 34 04 L ___ NA --
_(3?_89) .. S/22/209.9 i 5.03 -~-~-- : - 32 86 I NA 

--·'--------=8=/2=3:::..:/2=-=-000 i 7 00 NP - ... 30.89 ! -N-A--1 

[11j28/2.666' 6 59 ' N-P-~---··· , 31 30 ' NA -
1--------+--2-/21/2001 i 6.26 --~- .. - NP i.. ~ I 31 63 ---~--NA-

---- 1 5/15/2001 I 6 63--'------r;w - 1 31--86j~A 
... ---! 9/19/2001 : 8.55 I N~,-- - 29.34 NA --

1.·---- I ····-----------.. ·-----
1 12/19/2001 ; 3.77 I~ NP : - ~~~-L NA 

__ __ . - ! 3i131200~ j 3_R__ ____ Nf=> ___ ~·--~ __ 34 17 j _ _!i/\ _ 
MW-14 ! 2/14/2000 : 2.73 ! NP i - 33.55 NA 
(3628)'- ' __ 51~2!2000 '! 4 50 __ \ NP__ j ___ - I 3_'!_78 --~--NA-_ -
--- u I 8/23/2000 I - 6 55 I NP i - 29.73 __ · - N6 __ _ 
1--------·11/28/2000 I 6.36 l N~:- - I 29 92 I NA 

_, 212112001 .. I -5 65 ---------r;w- '· - r- 30 63 .. L=_NA. ~-
i 5/15/2001 , 4 67 - 31 61 : NA 

r--------.-.... -.. --+-, '9/19/2001 .. ~-.. --7.71 - i 28-~ ~-
______ !f---1_2./19/_2001 '· 3 10 - -----i-33--18 \ .. _NA _ 

i 3/13/2002 ' 2 84 - 3344 I NA 

~~~~~ . -: ~;;;~~~~ [ ;~~~ NP ~---~r--~~~ .... -+----~~-~ ·_-_-
--- .. ·--·--· W23t2ooo-l 9.21 -- .. - NP I ~ 28.29 m -~- -

1-----!_11/28/2000 __ 8 ~0 NP ___ - i 28 60 _ f __ NA ... -
1------- I 2/21/2001 746 ~- NP I - -----~94_, ____ N __ A __ J 

--------11__:_~~-~-~j;~~ ~ 1
7
0 
84~_· _j ~ ~ -_ I ~ .. ~ _ ;~ ~~ -~ - ~~-_ 

1_1211912oo1 _4 o3 i f'{W--- - --~~ 47 ____ !_ .. ~_6_ 
...... _____ ',,__311}/2002 4 14 _'_ NP , - J 33 36 NA __ 

1-------. ..----·· 

I NP 
I --- I ·-· 

_!_ NP I 

NP 

I ' ·---

NP i 
I 

NP ! 
' .. _________ 

MW-16 -- i 2/14/2000 t 34_4 __ --+I ___ ~P _ ___j __ - ... 31 49 I __ N~--
(34 93) I 5/22/2000 i 4 98 NP I - ! 29.95 NA 

1-r----·--_--_._ .. __ .. _-_L-81-2-~.:.=~-2=00::..,:.0:.,_•-r--••n_--- § 99 ~ NP ••• • • _-- ~--~~ ?-7 94 I • NA -~ 
11/28/2090 I 7 51 ! NP - 2742. ___ !_. N_6___ 

i ?121/2001 ' 6 60 j\j'p~~-·· .. - i 28 33 NA 
·--·-----+- - -- ~ ----- ---· 

5/15/2001 
1 

__ 6.51 1

1

__ NP__ - 28 42 N~--
' 9/19/2001 I 848 I NP i - 2645 NA 

---··--·--+~-1~·-2_/_,19/2001 : 3 99 -~- 1 --·-_--- .. --30~94-- _NA .. 
. 3/13/2002 '· 3.35 ; N p - ··-···I 31.58 i ---NA -

t-----· 

1------ ... 
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TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 
Well 

Designation 
Date 

Gauged 

Depth to SPH 

Groundwater (feet) 

Thickness Groundwater Recovered* 
(feet) Elevation (gallons) 

MW-17 
(36 05) 

I 
i 

! 2/14/2000 I - 4.22 _____ I NP --~ 31 83 i _N_A_---l 
512212000 4 70 NP -·- i - - I 31.35 J NA -

1------- 18/23/2000 ' 5.91 ___ NP __ l - ! 3014 _NA __ 
- 11/28/2000'1' 5.82 I NP - 3023 I NA 

r--- - - 2/21/2001 ___ 546 ! NP ~- ____ , 30.59 ~- .. c:-:N---c-A--1 

-- - i 5/15/2001 i 5 26 NP , - 1 30.79 ! NA 
r----------+---1 _:_91_1_8i2oo1L_ 6.84 f f\!E~------: - ---- 29 2-1-- NA ___ _ 

' 12/19/2001 'I 44 6177 - : NN_PP ·--~_-· 3311.3888 II, - NNAA ---l-----_ri3T13/2o02 
MW-18 I 2/14/2000 I 0.87 --! NP -: : I 32 89 ______ NA--
-------=-~---.. -----=-~c----1 ----;----- ,__ ---

(33 _!_6-') __ ---+:

1 

----:-5
8

----:-//2
2

_2
3
_
1
12
2

0
00

qo
0 

.. _____ 1 2 15 __ t-Jf___ - 31 6 1_ l __ N_A __ 
}62 

1 
shee~n i

1 
- i 30.14 ! NA 

__ · 11/2B/2ooqJ 3.55 --!------r-rP - - i ---3o2_1____ _0_1 ___ _ 

___ _ i 2/21/2001 -~ 3 10 I _t-Jf______ - - _ 30 66 --~9~ 1 --- __ 

1--------~-- 5/15/2001 I 2 83 NP i - I 3Q_~_ 0.1 -
r---- 9/18/2001 _4 68 I - 4~_?_!_0_Q2_ I 29 10 . NA 

____ - i 12/19/20-=-o=-1_·_ -----=-0--=2-=-5_ __ NP - 33 5:!_j__ __ r-JA- -
1------- J 3/13/2002 ~- _ 0.97 sheen ! - -i ~2 79 ~- NA 

~~;~~ L ~~~~~~~~~_I ! :~ NP - - -- ,' ~~----~~ -- -- ------~~ ----
1-'--'---'--'----- . --- I 4.59 I __ 0.03 I 

__ W23/2000__ 5.89 58~ ___ ! 0 01 ___ 1 __ 27 51 i __ NA __ 
I 11/28/2000: 5 91 NP - 27 48 1 0 3 

--- ........ -----+,_-2---'----/21/2001 I 5 03 i-- sheen I - --,--2~336--,-- 0-1 --

---- J 5/15/2001 . ___ 4 o9- !__ shE)~_fl_r-- __ - - !_ 29 30 - NA __ _ 
I 9/18/2001 7 27 ' 7 23 0.04 26 15 I NA 

---------~-__ 1-211912001_1 2.72 I NP___ I --- - i 3067 .. -N.---'-'-A::--'--__ -.. -I 

l 3/13/2002 ' 2 84 sheen 1 
- · 30 55 : NA 

MW---2-0----+1-2_1_1412000 't' 9.80 -~-----NP--,-- - ---~-24 9S·--t- NA-
{~~76) I 5/22/2000 __ 1----:-0------,2_3-_!__ NP-- _l_-_---_--1 ___ 2_4_5~ :· -~---

1 _____ ' 8_/23/2000 11.47 __ j' ___ NP - ______ 2_~2~___j_ f\![\ __ 
' 11/28/2000 I 11 45 NP i - - ' 23 3_1 __ ' - --~-
J2i21/2001 11 21 NP I_ - I 23 55 NA 

5/15/2001 I 11 .20 NP - 23 56 i -- NA -
I 9/18/2001 12 48 r N-P--,---=--·· , 22 28 , NA -

r-------,c--{2!19/2001 1_1_().21 ____ i- NP __ ; -~-=------=;_-_---24_5~5~~=-· N_A ___ -

-- ---

3/13/2002 i 9.80 NP - 24.96 NA 
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TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

SPH SPH 
Well Date Depth to 

Depth to 
SPH 
(feet) 

Thickness Groundwater Recovered* 

Designation Gauged Groundwater (feet) Elevation (gallons) 

MW-21 2/14/2000 I 
' 

1 26 NP 33 07 I NA 
--

I 
--· 

32.71 NA 
31.95 

,. 
NA 

--
32 53 i NA 

··--

32.69 
I 

NA 
---

32.74 NA 
·-·--------- ------

------- ----

NP I - i 
I, --- ---

' 
i NP 

' 
- I 

·········-·- ! 
i NP -

-------------------

(34033}"-- ----;--5!2212000 I 1 .62" ___ --,-----+---

~- : 8/23/2ooo I ---2_._38_--+--~ 
_______ [_11/28[2000 I 1 80 

1 

2/21/2001 ' 1.64 NP -
--- -----+l-5-/1-----cs---c-::J2----=-ooc:-1:--·_

1

-_-_-_ _ 1 .59-----. NP -~-- - - ! 

:::::::::::::::::::::::::::::::::1 ::::1---c-9~-:-c~1--=-8~-:-:-~2-0~o\! ~-~~ ---- ~-- ~~-:----=-----~---+~------~-~ ~~ _\- -~~ ___ _ 
r---_-:- ________ -[-3113/200?_1 9_-~_! ___ NP I - --i-- 33_~- -~-
MW-22 _L 2/14/2000 2 85 L NP --- -- _

1

_33_80 _l____~A --
(35~65)_ 5/22/2000 -· _4 28 ______ NP - +--=- - I _}_1 .37 I _N_A __ 

I, 8/23/2000 5.52 i NP : - I, 30.13 NA 
f-----------'-11/28/2000 6 50 I ---NP--I - -- I 29 15 ~--NA ------

c-----~- I ~;~~;;~~~ ------~ ~;-, s;~~n - ~~ ~~ I ~~ ___ 

f----------!--9/19/2001 6 53 I - NP - ---- -- ---
- -~-----29 1~- i N_f\ __ 

--- ---I 12/19/2001 '.- __ 3 56-- - __ t-JP i - 32 09 I, NA 
------~~ _3/_1_3/2992 I 3.10 1 sheen ! _ - i -32 55 -~-----__ NA _ 

.... -
-

I --- i 
! 0.01 I 
-- I 

- i 

MW-23 i 2/14/2000 3 56 NP - I 32 50 i NA 
(36.06L___ I 5/22/2009 I 5-_63 il_ Np__ I ---~-:1-30.43-----t- N-A----j 

1---------+------:8/23/2000 5 82 __ L_~ __ I 0 00 ~-- 30 24 ____ '_--_----- Nf\ __ 
I 11/2872060:--5-51 ' 5. 51 0 00 ; 30 55 I 0 1 

1-------=--------~·_2_/2---'----1/2001 I 5.33 I NP I - I 30.73 ! __ 0_1_ 
1------1~5/1?!2001 i 5 01 

1 
sheen 1 

___ - __ 1 ___ }1.05 ~------ ___ N_A_------__ _ 

j9/19/2001 I ---- 6.50 6 49 ~ 29.57 I --~-
12/19/2001 I 419--i_.~ I 31.87 I NA 

-- i 3/13/2002 I 3 __@_9 r NP I 32 07 ----NA --
_M_w ___ 24---+I-2-/14/2DOOI--s.oo 4.so -~ o-5~,_- 3o.s-5 I 1-o---

(35 1§) - - ' 5/22/2000 i 5 34--i------s-21 i 0 13 i 29 91 ' --2-0-
! 8/23/2ooo , 8 56 --- ' r\fp_____ - --- 26. s9 -~-- NA- --

r-- _ _ __ 11 /28/2ooo •
1 

7 _ 79 --l- N P__ _ I - - __ ~---_ ----=-2-=---7 .--=-36=-- r _ --(}3- _ 
____ --------+'---=2='--:/2=--::1!2001 7 20 i x~~ __ o os_i 27.99 o 4 

! 5/15/2001 5 45 sheen - 29 70 --~-0 1 ---
1-f----------------------------- 9/19/2001 j ___ 9.55- --- 9.54 (f-01-,-- 25~€f1!-~---_N_A. __ _ 

_________ :_12/19/2001 I 5 30 _ 4 84 _ 0 46 __ : 30.22 ---··· 01 __ _ 

0 01 
-··· 

- i 
j 

- ! 

~....-____ ._! -=3/~1-=3/~2-=-00=-=2=- 6.78 sheen - 28.37 i 0.25 
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Well 
Designation 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 

Date 
Gauged 

Portland, Oregon 

Depth to SPH SPH 
Depth to SPH Thickness Groundwater Recovered* 

Groundwater (feet) (feet) Elevation {gallons) 
,, ''''''',',C'ic·Cc< ceo'""""""""""""""" •"" 

MW-25 _ 2/14/2 ___ o_o_o~l. __ 1_0_0_3_ _ _ _ __ NP ___ - ' 24 70 _\_ __ N~---
(34.73) --- I 512212000 11 .66 NP ---! __ -__ ,_23 q? ___ Nf\ --

-- -- - __ ! 18_1//2238//22000000 :1, 12 2 0 N p I - ! 22 . 53 ! NA 
1--------c- =--+--· _1_2_3_4 _ NP -- - ___ 22~-~A--... _

1 

I 2/21/2001 11 .97 NP i - 22 76 NA 
----!-------- i- ----1 

5/1 !:)/2001-j 11 91 NP 1 
- I 22.82 , NA 

I-----, _-W-1-9/2001 ! 13 12 NP I -~ - --;~61 - I NA -

f---- _112/19/2001 t 1Q 45 ---i ___ NP~ i - I· 24 28 ~ ___ Nf\ __ 
1------ _ 3/13/2002 -I _1Q~~~- .. NE' ___ - __ i 24 ~8 -I- Nf\ ___ _ 

MW-26 2/14/2000 . 1044 NP i __ - _____ 2~ 34_!__ NA 
(34.78) 5/22/2000 r 1110 r______I'J_E________,___ _ i 2368 . _ N--,-,A,-----_--

f-,_··--·... -~12000 ; 12.55 __ ' _NP - I 22 23 l __ f:'JA -
i__1_112812000 I 12 63 I NP __ I __ - - ,_~5 ____ i __ t-JA __ 

-----_, 2/21i2oo1 -: 12 33 ! sheen ' - ! 224~ NA 
I 5/15/2001 1224 -~,~--- - I 22 54 1- Nf\ -

~- - i 9/19/2oo1l 13 47 1- sryee_n_j_-_- -i 21 31 __ j\JA --
f----.. -·. -~12/19/20011 __ 11 04 _, __ NP __ 

1 
__ -__ :, __ 23_74_j NA 

.. ----~-3/13/2002 1 10 9_1_-+.§_he~n : --~ +~?7 ___ !_. N_6___ 
MW-27 2/14/2000 I 3 67 I NP ' - I 32 02 NA 
(35 69) -- I 5/22/2000 i 4.91 .. --1- NP i - I . 30 78 . --N-A - --

; . 8/23/2099J 6 15 NP - ~ -- I 29 54 -'~A --
1 11/28/2000' 549 NP I - ' 30 20 _j_ NA 

-----,-212112001 I 5 64 1 NP_-----r-__ -_-:_ 3¢_o5 _: - -NA _ -

l
i 5/15/200{-' 5.31 

1

1 

__ NP __ :
1

-· _-__ I ~_Q_l§_ 1 _ _____l'.lf\ -~ 
f--u - ,--9/19/2001 r- 6.68 i NP i - ' 29 01 I NA 

f _12/19/2001 ! 4 40- ! NP -·--_- ~---~9 -~, -- NA--

MW--2-8--f- ~;~!;~~~~ 1--- ;~-~ - ~: - I --- ~---~=-~6 ;~ 1-- ''' ~~--
-------+--c- ____ .. ---- ·-·---- ! ------ .. ---.. --

(34.39) 5/22/2000 I 5 44 NP ' - : 28 95 ' 1 0 
___ W23/2000 I - 95~ 'I - NP _i - - -,=-24.84 -f-- --- NA - -

_ ___ 11/28/2000 ' 11.34 sheen - 1 _ 23.05 ___ 0 ~--
... ----~=--t_----,_2::-:-/2=-=1/2001 1 8.52 .... j __ 8 5_1 1 0.01 , 25 88 i 0 1 
1------ --

1 
5/15/2oo1 I___ 8 54 .... 1 sheen '· __ - - .-- 2_5.85 1 -""NA--_ 

I 9/19/2001 I 13.75 . 1348 0 27 ! 20.86 I 0 6 

__ .. , 

-----,. 12/19/2ob-11 __ 4~---L-_ -N-P -- __ - -~-2-_9_9_2. -,-___ -0-4 _ 
I 3/13/2002 4.49 ! sheen - 29.90 I NA 
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Well 
Designation 

>« 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 
...... ················ """> ."." •• '.. ::: • .. o .. n ••' '"" "· 

SPH 
Recovered* 

(gallons) 

MW-29 2/14/2000 12.98 I NP !, - ! 22 79 NA 
1--(3_5_7_7_)_~-5-/2_2_/2000--r--- 1349 ~---NP - ; 22---c2-8-=-------,i- NA~ ___ .. -- ---· + 

8/23/2000 I 14.53 NP i - ' 21.24 j __ NA -- --
1---------+-1:-1----:/2-8/2000 i 14.84 -~- NP ! -~ 1 20 93 . NA 

--'--- -- ; --------· . :---"--:--'---1 
i 2/21/2001 ~- 14_~ NP _____ - --- 21 23 I -~-
1 5/15/2001 . 14 52 ! NP I - i 21.25 ; NA 

---------------+,-9-/_1_9/2oof-

1

- 1s 57 I -NP : ~--,--io 20" ------- NA __ _ 
- I 12/19/2001' 13:-59--:--NP --_-- 2218 ___ ,1 -~-

1------ I 3/13/2002 • - 13.21 i NP --~----- ~--22.56 ' ---~-- -

MW-30 ' 2/14/200~ I 3.97 I NP ! - ! 32 42 ' NA 

(36 39) ---- I 5/22/2000 I 57.3067 .. I' ________ NNPP -~------- ; 2391_03-~3- -- i -- -NNAA.. --
---- ---, 8J2372b6o ' I J 

-- J __ 11728J2ooo I 7 34 --- ' ~? _· -- ~--. ___ 2'8'os~l- - NA - __ 

,r-__ ------_----_----r ~~~~~~i 1 - H~ u-}JJ _ : ~~Hh . ·~~ _-
- r~/1~/igg21 l_ !~~ I ~ -r ~ __ i=J~--~:+ ~~ ~ 
MW-31 : 2/14/2000 i 5.19 I NP I - "I 30 47 I NA 
(35. 66) 1 5t22i2boo 1 6 66 I NP ___ : __ :_ -~ 29 OQ _ ~ __ NA ______ 

_ 8/23/2000 : 8.41 -~ ~_P-~--- _ - _ ______17 2? _ ___l__ N_A __ 
p_1/28/2000_I 8 86 I --~~- - I 26 80 I NA 

~ ~~gH i_-t!t Jj~ : -~-~~ ~~ 
------r-~~~~o0~21 ·~ - ; ~~ I ~= -~~- ~ -~---~~ ;~- -i - ~~-
'-------------- -+ ... L --- ~----- . --------1- ----- , ----- ---

MW-32 
1~7 01)__ 

. 2/14/2000 3.57 I NP - . 33 44 I NA 
: 5/22/?000 -~ 4 83 ! NPT- ----- 32_1_8__ NA 
I 8/23/2000 I 6 41 -.. -, NP '---_-- -- 30.60 j--NA-

----------------_~11/28/2000_~ 6 69 _ [---- N-P-~-~----=----=---=-~632 __ i __ -NA -~-
-----+-! _2/c-21/2001 I 6 ~ 1_ ; NP _i __ - - J_ 30.90 ---t----I'.JA __ 

' 5/15/2001 5.99 NP - i 31.02 1 NA 
~--__ --_-_ -i 9!1912Q01 I --- 7 64 ___ L NP---=-i-----=_.._-_--29 37 ~ 

I 12/19/2001 ! 4.30 NP I - i --32.71 - i --NA- --
-- .. -------:3/13/2002 3.7-1 -t-NP ---_ --'-~3o --! --- 1\i~--
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Well 
Designation 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 
Date 

Gauged 
Depth to SPH Thickness Groundwater Recovered* 

Groundwater (feet) (feet) Elevation (gallons) 

MW-33 ! 2/14/2000 ' 19.59 
1 

NP [ -
1 

19.75 : NA 
r:3I?4Y · ~ !_5/22/2000 ~-- ZQ}_~--- ~ NP __ .-- ·· _ - 19 19 __ c~_A --_ 

i 8/23/2000 I 20 88 NP - 18j_§___~_ N __ A_---J 
l------:i __ 1-:-:1'--:c2_8t29_9o 

1 

- -2o 98 :r-·· NNE_P ! __ --:. _ \ 18.36 .
1 

___ NA 
1----------2/21/2001 I 2078 I_____ - 18 56 ___ ]'lA 

I ~;~ ~;;~~~ 1 ---- ;~ ~; -· ~: i ~-- _. : -~t~~ _ , . ~~ ---
--··· ··- -----------~.· 1-2-/1-'----9i2oof! 12 62 I ~iP - 26 72 : NA --

t------ -~3/13/2002. 1961~_NP --~ --1~73-----r-- NA --

MW-34 -- : 2/14/2000 I---- 19 31 1---NP __ I __ _:- I __ 20.36 - : __ NA -
(39§7) 1 5/22/2000 19 75 , NP - _ ' 19 §l2 __ j___N[\ _ 

I 8/23/2000 i 20.88 NP I - 18 79 I NA 
----_ -_ -_-+-, -1-112ai2ooo 1 20 39 -r NP __ - 1 -- - __ 1 19 .2-s -~-- -NA ___ _ 

\ 2/21/2001 : 20 19 I NP - 19.48 \ ··--NA"" -
----·------t!----=5='/,::1_5/2001 i 20.18 -~- NP ----19.49--~-- NA 

--- 9/19/2001 I 20-60 -- I NP 19 07 ! ~ 
l----------p2719t20bf. 19 20 ' NP 2047 I NA-~ 
------~'-_3:_/13/2002 I 19.37 _: NP 20 3(!_ ___ ' - 1\1~-
MW-35 

1 
2/14/2000 I 2 34 I NP 31 05 ' NA 

Q3.39) ··· ! ~~~:;~~~ 1 !~~ + ~= , : 
1 

~~ :~ L ~r-~ 
- ----1---____:__:_-·-····. ! L 

-------------ji-~-j~21~~2o0o01° ! ~.~; I -~ I -~'- ~~.~H- --~--
1------- ··-t; 5/15/2001 --4.35 ': 1\j_E_T ___ - - 1 29.04 ___ : __ NA_ 

- ;_1~:18~;2°o0o11 ~·~~~ - t --- ~= --I un~ -~-- ;i ~~ I - ~~ 
1------ I 3/13/2002 2 61 I NP I -· - : 30 78 -·-- NA ---

MW-36 _ ! ___ 2t14/2oo? 
1 

14.04 l NP -
1 

_ 20.84 ! -NA-
{34.88) i 5/22/2000 I 14 62 NP----r::------::- 20.26 --:--NA --

·-·---!8/?372boo i 15.39 -NP __ _ - 19 49---, -- N~-
1_-·-_-____ J1!28/2000 1 15 72 --r NP I - _19--16 _J- _ NA-

I 2/21/2001 15 4~1 __ NF:' _I - i 19.39 i _____I'J_A --= 
· 5/15/2001 :

1 

15.51 NP - 19 37 , NA 
---- 9/19/2001 . 16 08 I-- NP--.-- 18 80- -1 -NA __ _ 

112/20t2001 :- - 14 98 -I ~-___!_~-- _19.96 - : - N~ ~-
! 3/13/2002 i 14.18 NP - 20.70 i NA 

+ - i 
- --i 

- ·--···-__! -- -

-
I 

--- -· 

I 
-

I 
i - ! 
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Well 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

SPH SPH 
Date Depth to Thickness Groundwater Recovered* 

Designation Gauged Groundwater 

Depth to 
SPH 
(feet) (feet) Elevation (gallons) 

,,, 

MW-37 1 2/14/2000 
1 

14 71 i
1 

____ NP \ _ 20 15 
______ 1,____ .. 1-----

! 
- ' NA 

f (34.86) . 5/22/2000 ! 15 27 NP 19.59 
1-'----'-------t-1-8:-/--23/:2-000 ~ 16 06- i NP ---~ 18.80 NA ----

-
I 

NA I 
-----

-
- l11ii8/2000 I m 16 32 ! NP i 18.54 NA 

2/21/2001 i 16.10 NP- 18.76 I NA ---

I -

I -1------------::::-c-:-:: __ , ____ , ------

1 5/15/2001 i 16.11 1 NP i 18 75 NA I 
---··· 

-
f---------- -. ! 9/19/2001 I 16 69 I NP i 18 17 i NA -

12/19/2001 : --15 10 - N-P--,---- ;-- 19 76 r---NA -
~---------.-..... - .... _-_____ ,1 __ 3/13/200~1 14.64 f 1462_1_0 .. 02 -~ --2024 _____ _91 --

MW-38 ' 2/14/2000 I 4 72 I NP - 32.78 ! NA 
~--'--(3-'----7_5_0.!.._) __ _L_ 5/22/2000 

1 
6 1Z_ j - NP \ ----~--~ 31 :~-- _N_A __ --_ 

I 8/23/20001_ 8 02 I NP I - : 29 48 I _NA __ 

--
i ~j~21%2~oo1o ,I ~-~~ --; ~: ·I :----~~~u ~~- -~~--
: 511_~12QQ_1_ __ 7 65 1 sheen~1 --- ~ ! 29 as --.----NA-

.......... _____ -__ -__ -__ .. -·l-19-~-;1s~;2°o0o111 {~~ --~ ----~~- -1 : ~- ;~!~ r· -~~ ---
; 3/13/2002 ; 4 97 - NP - 32 53 ' NA __ _ 

------+------ •-- .... ---+--- .... '--"--'---1 

MW-39 I 2/14/2000 I N~ 1', NP - - i - N_A_I -------:-N:-:-A __ __ 
(35 02) 5/22/2000 I 13 56 NP - 1 21 .46 ' NA 

1-'--'----'--'--------r 1s;;23~;2oOOOOO ~-~-- ~:~~ I NP___ -- --~_·____..19 8?_+- r\i'.A. --
f- L NP - l :?_0.50 - i _ ______!-0_ --

--- .. -----.-_12f21i2oo1 e 14.30 -- NP - 2072 , N_A __ 

r---.. _ _j 5/15/2001..1 1424_ 1-_____fiJ__E__I __ - ---1 __ 2078 -~------ NA_ -

_ __II, 13~/'J11 ___ 39 ___ g_',f--22ooooo_o2~! il, __ · -- 111~3-2~262 .~-- ~~---~-~- _! ~~~~ -~---~~ 
--~ ~~-- ----1-2176 I -NA -

--- -· ! -----! ----- ------ ---

MW-40 i 2/14/2000 I 13.64 ' NP ' - 20 01 ' NA 
l3~.65) - ,- 5/22/2099 I 14 28 :- NP-,--- - ---~--19 37-l N~--

8/23/2000 15 01 ! NP 11 
- -~ i 1B~-i ------r\iA 

1------t- ......... --·--·--... --- I ., .. ----- ----
1 11/28/2000! 15.15 Nf->_ - 18 50 __ L_ __ NA __ 

f----
I 212112oq1 1 1-'r97--T NP - 1 18 6s 1 NA 

5/15/2001 15 00 .. NP - ------t---1865 __ . __ -~-
I---_--_ ---+~- 9J1972oo1-T~~- 15 58 NP - . - 1s.o7 r--NA --

12/19/2001 : 13 72 1- NP - -T-1993 -----r-- NA 
------------;1-3 __ /_1_ 3/2002 13.58 I NP- - ' -20~- -- NA 

NOTES: 
If SPH Thickness equals 0 0 feet, then non-measurable sheen was observed 
NP- No measurable product 
NA - Not Applicable 
NM - Not Measured 
*- SPH Recovered for latest quarter monitored 
GWE = TOG -(DTW - {0.8 x DTP - DTW)) Where 0.8 = The density of the SPH 
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Well 
Designation 

(TOG) 

TABLE1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Tosco Corporation- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date 
Gauged 

Depth to SPH Thickness Groundwater Recovered* 
Groundwater (feet) (feet) Elevation (gallons) 

B-1 I 2/14/2000 ! 16 82 NP - I 17.86 ! NA 
(34 68) 5/22/2QQQ_L 17.05 i NP L ------+.----c1-c-7.--=-6_3c-_____ -____ ·_·--_~_A -

~--------- 1

[ __ 8 __ /22/2000 II 17 48 I NP ' - 17 20 ' NA 
' ___ j11/27/2000' 17.82 ' - NP - -- 16.86 -~---_NA ___ _ 

~- 2/20/20Q1 il 17 71-l_IIIP -1 -_ L 16.97 c-N __ A--,----------j 
l------l ___ 5/15/2001 

1 
1768 , NP 1 - 17 00 NA 

I 9/18/2001 i 18 01 ' ·--- __ N_P __ -- - ! 16 67 1--------rw..--

------- - I ~~~23~~2000~11_ --- ~-~-;-~_---_---_,;_ -- -~~- J_--_;_____ I ~-; ;~ --~~-~-A-A=------
B-2 I 2/14/2000 : 16 68 NP 18 67 NA 

(35 35) -
1

1

1 

__ 

8
5 ___ // __ 2222112~0()0o0o-[1 - 17.06 r··~ ._l'!E__-+' __ ~ __ f- 18.29 __ j_::_ N~-~ 

17 61 __ 1_____1'11fl _ 1 _ - '__ 17 7 4 1 NA 
-----

1 ~~~26~2ooo~Q_, - g ~; -i -~= I --< - I ~; ;~ ---: -~~ - -

r--------- ! 5/15/20Qj__l 17 74 ! NP ! -

1 

17 61 j ___ N_A __ 
, 9/18/2001 18.23-- , NP - i 1712 --~--- --NA __ _ 

r--------- 1

1

12/?Q/20011 - 17 06 '1 NP --~L -1 18 29 I NA --
___ I 3/13/2002 ! 16 80 -, NP ! - ~--'--18.55 ---:---NA--

1---~-:-_8_1_)__ I~;~:~-~~~ I ~:~:j~- l- -~ ~~- ~~ ·-
1-----' 8/22/2000 ' 19 05 NP , _ - 1 _ 15 76 __ NA __ 

--------,---~~-1~_~2~~2o0o01° 1-- ~ ~ ;; __ I -~: --_I ~ --- L_ ~ ~ ~~~-- ~--~--~ 
i 5/15/2001 I 19.26 NP ' - I 15 55 NA 

-_--_------t-1 ~9:-:-/1_8-:::/_299_1 -- 19 63 ··---· -· I NP I ~----[_1_5 J~ __ -___[_-N-~~ 
: 1?/20/2001 - 18 03 ! NP - - . --•- 16.78 I - NA ---· 

.. ----
I 

3/13/2Q02 __ ·1 18 12 NP i 16 69 NA 

~-~:-70) nl ~;~:~~-~--~--+~----~-~----c·-~---c-~ -~ 1 ~~9 I no ~6]_·------~-: :~J-0 35_-_--

, 8/22/2000 I 1822 I 18 21_ l 0 ~1 ! 16 49 NA 
f-------~-11/27/2000: 18 55 I NP l,n 16 -1~~--- NA_ m 
__ ---

1

2,20/2001 -_ 18.49 ,_ 18~_Q_01 ___ 16 22 ~A 

1------~ 5/15/2001 18 47 I 18 46 i -- 0 01 I -- 16~ - 0-1 --=--
___ --i. 9/18/2001_ __18 75 i 18 74 __ ! 001__ ! 15 96 - i- __ 0_.1_ -

____ i12/20/2Q01 18.05 ' (\J_P ___ - 16.65 I NA _ 
'-----~ __ 3_/_13_/2_0_02_ 17.69 i NP - 17.01 0.1 

817-01X/1Q02 GW Report/Table 1C Page 1 of 8 
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Well 
Designation 

(TOC) 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Tosco Corporation- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date 
Gauged 

Depth to SPH Thickness Groundwater Recovered* 
Groundwater (feet) (feet) Elevation (gallons) 

'''·'i 
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Well 
Designation 

(TOG) 

8-22 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Tosco Corporation- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date 
Gauged 

Depth to SPH Thickness Groundwater Recovered* 
Groundwater (feet) (feet) Elevation (gallons) 

,,, .. ·.... . . .. ........... . ...... . 
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Well 
Designation 

(TOG) 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Tasca Corporation- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date 
Gauged 

Depth to SPH Thickness Groundwater Recovered* 
Groundwater (feet) (feet) Elevation (gallons) 

8-35 ! 2/14/2000 I 15 71 I NP : - 17 85 NA 
(33 .56) . -I 5/22/2000 I 16 00 NP I ---=------~---- --1-7 56 NA 
____ n [812212000 16~36---------N'P--J- - : 17.20 -NA ____ _ 

f---------,:-~-:-c~~-:-22oc-~~-2o-0o0_1o_ t---~t~~ I ~: -------------~- ~~ -

---------------r-:~~ ~~~~~~ I --- ~~~-~~- ! ~~--+ ~ --~-
-~~~~~~"1!321123~~2000~1~-- -~~-~-~ ~: ____ _!_ --~---- ~~ --= 
8-36 I 2/14/2000 ! 14 33 I NP : - j_ 16 69 'II NA 
(31 02) . 5/22/2000 I 14.64 -~ - .NP I - I --16.38 'I NA 

l-8/2212066f-- 15 28 NP -t - 15 74 NA __ _ 
! 11/27/2000' 15.55 -- _I ----NP :-- - i 15.47 ' NA 

------------- I 2/20/2001 ' 15.48 .______r-J_E____ - I 15 54 ---1 NA 

f---------~1·_s/1sdoo1-r -15.47_ --1_l'l_P ~------ _ ~--- 15.55 _
1 

_N_A_--1 
-- ' 9/18/2001 15 8~ I.. ~p I - ' J§ 19 NA 

--- --
16 85 
16 91 

! 18 00 
i 16.66 

·-

17.61 
········- ---· 

17 86 
--

1---------c-:_12_/2_0:_:_/2::_,0_011' 14 17 ' NP t' ---- - I 16.85 ~ N6____ 
f 3/13/2002 14.31 i NP - - ! 16.71 I N-A 

0:~-=-: ~~~~~~~ : ;~~~ ·~ -~: i : -I ; : ~; -1_

1 

-- ~~-
--------- !--l{~2;~2000000; ~~ ~~ _[ ___ ~: --~ __ ;__ __ I -~~-~~ ' ~; 

. 2/20/2001 : 22.05 NP ! - I 13.78 ' NA 
--- I 5/15/20Q_!_f 20 16 i N~ j --- , 15.67 --~:,:-__ -____ - 1 

! 9/18/2001 1 -------- Well Has Been Buried -------- : 
c--------- ---' 12i20/2001 . ----Could Not Locate-~=~--- --------
f-__________ j_}/13/2oo2l 19 09 NP _ 1 ----- , ____ 16 74_-l_NA __ _ 

8-40 ! 2/14/2000 i 1734 i NP I - ' 17.36 ! 1 
1-'-(3=--4:_:7_0_,_) __ ,_5_12_2 __ 12,000 -18.28 --:----17.48 o·so : 1706 ' --5-5---1 

I 8/22/2000 i 19.65 18.21 II 1 44 ! 16 20 -T 06 -
- i 11127i2000 I 20 03 --~-- 1S 55 I 1.48 15-.85 I m1 25 -

- --- . 2/20/2001 ·- _ 19 85 1 18 54 ___ _ll1__, - 15 90 ,- 1.3 

I 5/15/2001 i 19 88 _______ 18.58 ; 1 30 1. 15 86 ; 0.85 
f-----+-~ --=-9,--:-c1--:-8,2Q01 20 90 19 07 j 1 83 15.26 r -- ----,---1 ---1 __ _ 

12/20/2001 18.35 _j]36 _! 0 99 17 14 ! 0 65 r--------; 3/13i2oo2 17_51 17.32 o.19 17.34-----·--a.as 

B17-01X/1Q02 GW ReportfTable 1C Page 4 of 8 
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Well 
Designation 

(TOC) 

TABLE1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Tosco Corporation- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date 
Gauged 

Depth to SPH Thickness Groundwater Recovered* 
Groundwater (feet) (feet) Elevation (gallons) 

B-41 I 2/14/2000 ! 17 73 i NP I, - ! 16 90 NA 

Y~fs3) ---- ! ~~~~~~~~~ ~-- ~~ !~_ I ~~ 
1

-- --~ i ---- ~!jil~ _--~-~--------l 
,' 11/27/2000; 18 81 I N_P j __ -- 15.82 1

_ NA 
-~-- ---- -_ r 2/20/2001 J _ 18 78 sheen , - i 15.85 l NA 

j 5/15/2001 . 18.78 NP I - I 15 85 ! --NA ----
__ :-- -- - _-~1·_ 1

9
2
1
1
1
2
8
0
1
1
2
2
o
0
o
0
1
1 

i, ____ - --------- Well Has Bee-n Buried --------~-- --
-- ' - 16.86 ! - NP i ---_ ' -- 17 77 'I . NA -

--- 311:3!2092 20.07 --+-----~~:3 I ~- 0 04 __ ~ I ~5~- ----~A -
DW-1 I 2/14/2000 I ____ 1_~ 87 ___ ! --~p __ ,· __ - ' 17 06 _j_ N~ 
(35 93) ,

1

_ st2212ooo 
1 

18 94 
1 

_NP 1 _ _-_J_ 16.99 
1 

_____!'~~A _ 
------ - 8/22/?QOO I ~~--~~ -- ! NP- I ___ --- 16 42_ -- _N.I\_ 

_ ! 1112Z12ooo ,_ --~P---+--- _ ! 1_{3 o~----+- ~---
----- 'I 2/20/2001 __ 

1 

19 83 1 NP ! - _ \ 16 10 L___~_A _ 
_ 

1 

5/15/2001 ! 19.87 I NP - 16.06 - NA 
:-_-_------__ -- . 9/18/~001 ' 20.19 N-P~~------- --~-------15.74 _l___N~_ 
1--------------'11?/20/2001 '1- __ 19 56 I NE___~ ~ ____ }6lZ____ NA 
f------- __ ;__ 3/13/2002 18.96 --~- 1------1 16.97 1----f'-JA_ 
D __ W_--=-=2::-:-----+1 2/14/2000 i 18~-- NP ___ - 1 17 1~ __ !___ ~ 
(36 .05) - ' 5/22/2000 I 19 03 ' ~~ -1 - I 17 02 -' _______ti_A ----

____ 118{~2;72°o0o0o I ~ ~ ~; I NP -----,---- ~ __ , ;~ ~~ ~ ~-~---
1-----_ I ~~~~~~66~ I _--- ;6 6~ -~~ ~FT --~ _- ~~-:------1- ~~- -
--=-------- ' 9/18/2001 20 3~ ____ ___1\)P ___ _ i___~_ _' 15 79 __ ~~ NA----------+'-12(~oi2-001 _ 19 62 ~- f\!P __ I ____ - ___ ! __ 16:_g______f_ _ NA _ __ 

3/13/2002 19 06 ' NP , - 16 99 · NA 
EX-39 ·····1- 2/14/2000 --1742- i -1709 -i 033 I 1593- ,------10-
(33 o9) , 5J22t2ooo 173-----s-,---1--7 29-. -o.o6 ___ i __ 15 irl- ____ s _____ _ 

~---------- ·r 18;722;72°o~0of -~~ ;~ I ;:e~~T-- 0-~~--- ~~ ;~ --: - Kl---= 
r-- --1]~~~~;~-----:-~-~:_ ~}h--:~ ~~ J _--~:-~~ --- j __ .••.. 255g--= 

__________ __,__9/18/2001 ' --------Well Has Been Buned -------- 1 

l12i2o1260f!-- -~~-Well Damaged During Construction Activities-~-------
- ·· 1 3/13/2002 ! --- ----Well Damaged Durin-g ConstruCtion Activities---- -

B17-01X/1 Q02 GW Report!Tabfe 1 C Page 5 of 8 
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TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Tosco Corporation- Willbridge Terminal 
Portland, Oregon 

Well 
Designation 

(TOG) 
Date 

Gauged 

Depth to 

Depth to SPH 
Groundwater (feet) 

SPH SPH 

Thickness Groundwater Recovered* 
(feet) Elevation (gallons) 

I 
I I I I 

IT-E 2/14/2000 I 19 01 __ \ NP - I 17_96 --- NA 
(36.07) __ 1 5/22/2000 ! 19 03 I NP --_ i 17.04--, N-A----l 

I 8/22/2000 i 19 93 i NP j --_ -'-1-614 I ---::-N-:-:--A--1 

f-----___ -____ --r--1.-1112712QOO I 20 12 ! -~~- - -- i 15 ~? -- ·---- NA -
r- - 2/20/2001 ' 20.11 NP 1 - I 1

1
5
5

.9
7

6
8 

_ -1· _ NNAA 
I -S/1512601"": 20 29 ____ 1 -- N_P~I_ - --·-·-

---- f 9/18/2001ui - 20.65 ! NP , - ---~ 15.42 -_- NA 
. 12/20/2001 , . -- ----Could Not Access VI/e-rr:==- . ··------· 

------+_13/1_3/2002 I -- 19 3J -~-- NP_~~-~~- _,______'1_§ 76 _J=-NA -~ 
IT-W : 2/14/2000 i 17.46 I NP - i 18 53 : NA 

(35_~_9) I 5l??I20o'O I 17 75 -I -NP~- :- 18.24 _L_ N,l\_-_·-
1 8/22/2000 ! 18, 17 --i-------rJp , ~- I 17 82 NA --·- ---- ' -- --- i'P--T ____ ,___ ---- -------++. ---:-11--:-:-/27/?_000 i 18 51 NP __ L__--=------ I - 17.48 _L __ ~A __ _ 
I 2/20/2001 I 18 43 NP \ - i 17 56 ! NA 

1-=---------.- i]il~1~£ I iH~ ~~·· ~~ :-=rJ; irr ~~=-
, . ··-- --· ----- ·-·- ------- ------- ·----- -

_____ 

1 

3/13/20Q2 •
1 

17.50 _
1 

NP +- _ _ __ 
1 

_18.49 ,

1

. ___ NA __ 

~~- --------+---' _21_14_12000 I 6 26 I NP 1 - _ 
1 
__ ~8 _ --····· N~ 

c18
_2

4
) I ~j~~j;~~~ 1 --1

6a8
:1 J -~:--r---~ -)_ ~1 i}±- -~~ -_ 

: 11127/2000 8.62 .. NP , · i .... 9.62_' _ N~--
~-- ---r 212o12oo1 1 9 14 1

1 

__ NP__J_ - , ~_10-----+ _ ~ _ 
5/15/2001 ! 9 17 NP I - 9.07 : NA 

---_ -_----_· -h9~h86;2°o0o~1_l ~·~~ - j- ~~-+-· ~ -_-1-__ -1
8/Ja _ [-- --~~----= 

f-------1 3/13/2002 , 7.07 NP - I 11 17 ' NA 

P-2 I' 2/14/2000 I 4 18 1, NP __ II - ! 13 67-i -~ 
(1785) -- :S!22!2ooo-: 4.66 ~- -- - -.- 1""'319 1---NA --
p---- - \ 8122tiooo ~--5-27 1 NP ·· ----=-- 1

:- ------=f25a ---.- N~ 
'1112712000 ~--- 5 2s ! NP---1------ - _, __ 12 sY_I__ NA 

r212012001 : 5 32 I -~- -=----=-·-- 12~- ._ NA --
-~---------__ 

1 _i:j/15/2001 I 5_1~1 __ NP -L-- -_]~_67 ___j_ NA- -
f------ j 9/18/2001. _ 5.50 NP ' -_____ _12~_5_\ NA __ 

_ _j ~~~~2o0o~1 ! :.~6 + ~~ -- :--- ~ --I ~;.:: ,,---~~ -r-· 

817-01 X/1 002 GW Report!T able 1 C Page 6 ofB 
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Well 
Designation 

(TOC) 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Tosco Corporation- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date 
Gauged 

Depth to SPH Thickness Groundwater Recovered* 
Groundwater (feet) (feet) Elevation {gallons) 

RES-N I 2/14/2000 I, 20 90 ! NP - \ 17 68 I NA 
----=-=-=--------=-:-:--=-- .. --- ' 

J3? 58) 1 5/22/2()00 __ 'I 21 .01 ····1, . NP -~ ______ 17_ 57 ~A---'--------1 
I 8/22/2000 ! 21.58 NP - I ---- 17 00 i NA 

_____ ____)_\ __c11727t2060' 21.95 - NP - _j 16 63 I,- -N-~--------~ 

r;~~~~~~~~ ~- ~~ ~! ~ ~~ --~ ! ~~~~----,-- ~~-
i 9/18/2001 . 22 27 NP - -~ - -_ -~- 1-6 31 ! -NA--

---------t-:-12.i2o/2001j 21 55 1 NP r---_ ~ _ -- 1!03~~- _NA ·---~ 

-----+--3_/1--'---3/2002J 21.02 ' NP ; - - i 1__Z___§§_ I -~-
RES-0 2/14/2000 I 16 89 I NP I - I 19.14 I NA 

(36.03) ,' 5/22/2000 1 17 29 I NP ! .. -~-----t- 1~ 74-~~- NA -
-- 1-B/22/2000 'I 17.86 NP [ __ - -- \ - 18 17_ j ___ NA_ 

f--- -- __ ! 11127/2ooo _ 18 38 -- L NP - 1 17.65 · NA 

f---- --=t}IT~~;~~f-:_ . -J-~4- ~- -~~ -- ~---=--_ 1_- __ 17-~9 ·- ~- - ~~-~--
-- - ' 9/18/2001 I 18.43 I NP - --_-__ ~1___ 17 60 . L __ NA ----

___ \12/20/2001. 17 63 NP _ - 18.40 __ _l_ Nt\ __ 
----------,---: 3/13/20021 1(387 ! __ NP_------,----- - __ 

1 

__ 1_~ 16__ --~ 
U-2 I 2/14/2000 : 15.31 NP - I 19.71 i NA 

f--(3-5---::-_0--::-c~----: ~~~~~~~~-~~ ~~ ~} - r ~~ 1-- -:--=-~- ~~ :--:--~~-
L_11l2772ooor ____ 16-81--[ NP _ ~~----l ___ 18.21 _ 

1

_NA __ 

---------+--~ _2/_2Q/2001 ! 16.~_1 1 --~p _ _j __ - I 182_1_'_ ~-

f-------···1 ~~~~~~66~ ! - ~~-~~ - ··i···- ~~- I --~----: -~~-~~ 1---~-~ --

: ; ~~!!~!!~fl-- ~:-·-• r-:u :- !itt n ~~ = 
(35.25) :_ 5/22/2000 I 13 55 L_ -- NP -·--·1 ___ -__ I -- 21 70 +--N~_ 
-- --- I 8/22/2000 I 14 1~---'-~P - - ; 21 06 ' NA 

_________ ,1----, 1Jl2il2aoo1---f5 68 , NP =---_ _____}_ __ 19 57 ,- f\JA-_ 
1------··! 2/20/2001 J __ 1if~[ NP 1 -------~- _ 20.87 __ l __ ~A------= 

----+-i --'-5/_15/2001 , 14.26 . NP i - ! 20 99 : NA 
!_ 9/18/2001_j 14 8-9 -~- NP- I -__ -__ ! _20'36- L NA __ :_·--

------+----1_2/_?0/2001 • __ 13 22 ____ l!P _ - --.~-93 __ I_ ~-
' 3/13/2002 \ 13.01 NP - \ 22.24 NA 

B17-01X/1Q02 GW Report/Table 1C Page 7 of 8 
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Well 
Designation 

(TOC) 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Tosco Corporation- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date 
Gauged 

Depth to SPH Thickness Groundwater Recovered* 
Groundwater (feet) (feet) Elevation (gallons) 

U-4 I 2/14/2000 I 15 86 __ 1~_77 0 09- 'I 18 67 'I - ~~-
1--(3_4_.4:-::-6:-) --+,-5----:c/2c-:2-/200Cl I 16.03 : NP ~ - 18.43 ~______!!A~ -
~---- ['8/22/2000 I 16 38 I NP - . 18 08 NA 
1------.... -... _-+!---,-11-,--:/2-=-c7=-:/2c0'ob: 16 8~ .. --~- NP \.. - ---~ - 17.63 \ -N-A---1_ 

_ 

1

• ~~~~~~66~ I____ 16.85 1 sheen i - _ ' 17.61 __ __NA __ 1 

---------~f---9/-18-'-/-2001 I ~~-~~ ! ~~e!~ '~ ~-~~Ll~-~~ ... ! ---tL~ 
1------L; 1

3
2
1
1
1 

__ ~3o11220o0o21 11 
16.37 ~---T[w- 1 o.o7 1~J~--'-- o 11 
15 60 ! N!=' ____ ' --- ~ I 18 86 0 38 

~1~ i ~~~~~~~I ~~·~~ .. i ~: ! : j ~:~~ J~: 
-----· 

! 8/22/2000 19.02 NP 15 11 : NA 
f------__ -_c-111/27/2000 I - _19 03 NP --15.10 I -- t>JA -~ 

1 2/20/2001_~ 19 44 _ NP 1_'! 69____ ... ~_A __ 
1 

i +---------=- -
i - ··---

- I 

I 5/15/2001 i 19.57 19.22 14.56 'I -- 0.65 ---
---------+l-9::-:-/1c-8-/2001 I 2oo4 20 02 -- 14~ o.6 

-----+~---:-~1123~=r- ---- __ ~~~~~~~~:s:~b~~~~~~~-red by Sand---~ 001 
---

I 
0.35 I 
0.02 ' 

~~SA : 2/14/2ooo 6 46 --r NP -~ - -- 27 31 1 -NA" -
-(--c:3--=-3=n=-)-... ---+l---=st22/2000 I 7.oo 1 6.99 1 _o 01 ···\ _ 26.78 --r-- f~ 

f--
: 8/22/2000 ! 8 58 __ ,______§_§7 • 001 25.20 I 0 1 

---~i-1--1/--2'7-/200o--9 71 NP -----_--- i 24 06 --,• -0 f-
1-----..... -! 21201_2 __ 0_ 01 I 9 04 . --· I NP_____ j

1 

___ - · __ -- I .. --r- .... --- 24.73 ____ ) 1 --
• 5/15/2001 · 8 99 . sheen , _ - 1 24 78 • NA 

-----_-__ -_ -_ -+--1 9/18/2()01_ ~ 10 29 -I- she~-- --- _I 23.48-[ --0 }_ ~-
----:-'_12/2()[~001 1 

__ __781 ___ ,_f\JP __ · __ : 2596 ___ ! ____ NA __ 
i 3/13/2002 I 6.51 NP - I 27.26 I NA 

NOTES: 
NP = No measurable product 
NA = Not Applicable 
NM =Not Measured 
* = SPH Recovered for latest quarter monitored 
- = No Measurable Product Thickness 
GWE = TOC -(DTW- {0.8 x DTP- DTW)) Where 0.8 =The density of the SPH 

B17-01X/1Q02 GW Report/Table 1C Page 8 of 8 

COP0020377 



TABLE 2 
GROUNDWATER ANALYTICAL RESULTS·· BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Well/Sample Date Benzene 

(!-lgiD 

Ethyl­

benzene 
(!lg/1} 

Toluene 
(!-lg/1) 

Xylenes 
(!-Jg/1) Identification Sampled 

CHEVRON 

B-7 ~- 02/18/00 
1

_ 0 795 4.00 j 1 31 6.20 

-dup*******l ~~;~~;~~ - :g~~~~ · · -----}~~ -- ' · -~-~~~ ~~ ·~~u 
- -- I 08/25/00 NS/F NS/F NS/F NS/F ------ -l ~J;~~~~ -1- --~~~~-~-- . <~~~~u ~~~~ <~~~u 

. . . i -~~;~~~-t 1; ~60 ~ ~:~ ~ ;1~ .. - =~ ~~~ 
8~9 --~ l ~;;~~~~ _ ~~~6~_ '___:,~cJ~~U _· <gig~u I ~~.::-
____ - - ' .. . - -- ' --------- '- .. ---- --- -- -------1----- -

03/21/02 <0 500U <0 500U <0.500U <1 OOU --------- ----+-·---+-----··'------· .. -- .- "' "' _,, '""""' ... """ -------
09/24/02 <0.500U <0.500U <0.500U <1 OOU 

t---· "'"" ·----+-------- -------------- ------·---r-·-""'-""'"'"''-

···------ 03/20/03 ____ _.-::Q.500U _ i_:::Q.:§90~----- _:::Q__?OOU -----<~Q_O_l.l_ 
B-10 02/18/00 3.85 8.78 4.42 14.7 
1---,--:-:-: """"'''' -----C---- ---- --------+-.. -·----

dup*** 02/18/00 3.72 7.80 410 13.8 
--------· -~ -- os/23/oo 1-~20 4.14 ---2~9-s··---------------- e,s3-

~-di-~R1-T~~~ !~~~=i-~i ~= 
- --~ ~;;~~~ ;.=f*-~t~x~~1-~ ~~ -~~ ~ t:--

-- 1 o3J20J03 o 68o -f-~o 5oou--r 1 76 T 2'34 ----
-----------i-------.. --" .. " - -~---------- "- ' '1-- ·-""""'" "" -------t-·--------- ·-" 

:-
1

~·---=·~iii-~-~~-~~-t-~~~=r -:·~i-·1=~m=~ 
~;-==·•r1~~~i==~~~····~!!~=t~- ·.-, =~~u-­
=- ·· ~--=-r~~i+~~~r~--~1!:==f=~!4=~rt=-
r---------- ;·o2722m1J~=--~..o?_ --:-~-~-=-229---=-~==~'!?~§...-_::1 .. __7~2=~~ 
8-19- -·- --+-~;~;~;--[ ······. ~!=l----o~~ ----[ -.. -:~o: ···1 ~---:~-

817-01 X/1 0031 Table 2 Page 1 of 9 
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TABLE 2 
GROUNDWATER ANALYTICAL RESULTS-· BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Well/Sample Date Benzene 
(~gil) 

Ethyl­

benzene 
(~gil) 

Toluene Xylenes 

Identification Sampled (~g/1) (~gil} 

8-20 

8-21 

03/20/03 1- <0.500U 

09/19/01 <0.500U 

<0 500U 

<0.500U 
03/21/02 <0.500U <0.500U 

.. --- ... ---.-- ···--- ·-· .. ·------ -·· ···--· 

<0.500U I <1 oou 
~- . 

1.47 

J 
<2 oou 

0.679 <1.00U 
120 I 1.20 

<0.500U <1.00U ~-=~ ~-~-~ _ ~-~~;~6;6~- -~-- ;6 ~b~~ -! ---~~ ~~~u 
B-28 ---1--9?~1~~~9 __ ~ _____ 9_!§t!_ _ __ 0 .. 545 <0.500U <1 oou 

<0 500U + <1 oou 
--

<0 500U <1 .oou 
<0.500U <1.oou 

__ 

1

_ 05j23/00 1 _ <0 500U_ <0.500U 
08125100 I <0 500U ~osooCf 

.. ------- ·--- .. . .. ----- -- -----------

1 1_1/30/00 <0 500U <0 .500U 
· 02/23/01 <0.500U <0.500U i <0.500U <1 OOU 

--- -o5h7Jo1---~65ooU ---.:osoou I <o.soou <1 oou 

~--~:~~-~-- ____ ]~~{~~~-: =~--;~~~~9.~-~~:~;~t~~--] -~ -:~.:~~--~-. -:-~ ~~~~~~~--
--___ __ _ . _9~/.?~9?__ _.,:0 SOOU <0 SD_QL) __ J <0.500U _ _ __ <1 _._o_gu 

03/20/03 <0 soou <0.500U I <0.500U <1.00U 
----- -- ---- -----~---- - .... ·--·-·--·- ~------· ·--------·-··· - ···-··-- ---····- ---· 

8·29 09/20/01 1.30 <0 500U 0.710 <lOOU 
--------- ·- ~--~ ---------------------- --------- - ---- --- ------ --------- --

<0.500U 
---- -- ------

09/24/02 
--- --

03/20/03 
----------

---~-- -- ;~$.i;r.=~t~~~l~=1==irl=-~n-i·_ 
- ------ --- - - osJ111o1 9s.-, -_[= 412 I - -1-8 o t' . --:;4-6 ---

==-- ~=~n ~~~~~~* 1 }fij-= -~~:-­
b~-;~~~~ -~--~~! -~~ --- ~~~~ --~~t-_ -~_;:~ ---~~ -~~~--' 

____ dup***** q~~?4103_ _ ____ ~~ -~- __ ---= ~-~~- __ j- ___ ~-~~ ---+~-~f}~--
03/20/03 1 17.3 0 500 I 4 49 5.96 

-------- -------- - -- L~ L • - l - - ---=-------
dup* 03/20/03 17 4 0 510 i 4 43 6.68 

-----

<1 oou 
B-33 03/20/03 <0 500U <0.500U <0 500U . <1 OOU 
1------ --- - . - . --- - -- ------------ ------ ---- - _,- ---

09/24/02 2s o 1 44 6 42 I 11 3 

~-~~)-~ -- : __ -_Q~;~~01-- --;~-~;-~--
1
- <0.500U r=;o.~OOU -i --~1 .0~~----

--~--=r~ F~~~~~~~~~~f~:~= 

B17-01X/1 003/ Table 2 Page 2 of 9 
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B17-01X/1003/ Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Willbridge Terminals 

Well/Sample Date 

Identification Sampled 

CR-8 02/18/00 

05/23/00 
-

08/25/00 
11/30/00 
02/22/01 
05/16/01 

Portland, Oregon 

Benzene 

(j.lg/1) 

<0.500U 
<0.500U 
<0.500U 

Ethyl-

benzene 

(j.lg/1) 

3.82 

<0.500U 
<0 500U 
<0.500U 

-------··· ------
<0.500U 

-------· ----
0.841 
-----

Page 3 of9 

Toluene Xylenes 

(j.lg/1) (j.lg/1) 

0.673 

I 

6.55 
<0.500U <1 .OOU 
<0 500U <1 .OOU 

·---- -I 
<0.500U I <1 oou 

1 ····-- ····- .. 

<0.500U i <1 oou 
0.519 1.77 

COP0020380 



81T-01X/1Q03/ Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Willbridge Terminals 

Well/Sample Date 
Identification Sampled 

Kinder Morgan 

Portland, Oregon 

Benzene 

(IJgiO 

Ethyl­

benzene 
(1-lg/1) 

7.97 
3.05 

Page 4 of 9 

Toluene 

(IJQ/1) 

2.51 
3 85 

1-

Xylenes 

(1-LQ/J) 

12 1 
10 2 

COP0020381 



TABLE 2 
GROUNDWATER ANALYTICAL RESULTS·· BTEX COMPOUNDS 

Willbridge Terminals 

Well/Sample Date 

Identification Sampled 

Portland, Oregon 

Benzene 
(~g/1) 

Ethyl­
benzene 

(~gil) 

Toluene 
(jlg/1) 

Xylenes 

(~gil) 

MW-22 02/17/00 2060 4720 2060 13200 
05/30/00 2140 4240 1560 9150 

.. ·---·---· ·--- ---- ·--- . 

08/23/00 1670 3670 1500 7720 
-···-·· -·-·------ -. 

12/01 /00 1450 3960 1330 8280 
-

02/21/01 NS/S NS/S NS/S NS/S 

I 

OS/16/01 I NS/F NS/F NS/F NS/F 

M_~~~- -- . - -0~/17/00 I NSjF NS/F NS/F NS/F 

-- ~i~r~H ~~ ~ -~i~ ~~ - ~: 
...... ___________ -- -o2i22to1 _____ _?¢_![-- __ - --_) __ - __ 1Q?___ -12fi- -~2-~- _ 

;; .. ~_ ~-~ ~i~~~ ==i~tlt~~~ I ii~F -_-~_ii~ 
~-----=-~. oaii8t03- -~o.soou r- <0.500U-'-<o soffiT ___ · --~12Q~LT~-
=w,2~ dup""~ !~t <D~s~L ;~! -: =Hi ~~=!~6~ ~--
==-:- r·08/23/00~:;o5o0~=--~_Q_t ___ c---·-[67_~--f5~----_ 

,~=~dup !i~};~;-~~:,:_ ~rE--~~ii:J=-Ji!--:= 
· ----=t-6~kj~}1 · ;~! ·· ~~~ -- ~~0i} ·- !~~ -
____ ~-~:o3J1s/O'tt--~~~]-~~~t- _ --i:sf"- ~- ~ ~-soou__ r----4~8o--
~w-2~_ _ __ 02/16/~~~--- . _1_ ~9__ __ _ . ~-~6___ __ _ ___ .1....:1._~--- _ _ _ 14.7 

=~=~--~ {~:~~;: __ ~-_R~;~ -- ~~- ~~~~-----~--~§~ -- ~-=-~~~~---

-- =~~ . ~~i%r +- ~~;!- 1 - ~~ t ~E~ -- ~r~ 
MW-31 f---02/~~~~~-+·1--·- 0.579 --- -~0 500U- I -- 0-~2~ . ----1 ~;---
----- - ost3oi0o . - ~o.566tT---~o.5oriuj· -·- ·.zo.soou_j_ -~-1 oou 
------------ -----------·---·· ---·---· --------- ------------- ... ··--···-----

08/23/00 <0 .. 500U <0 500U <0.500U <1.00U 
------- ... - ------,--------·-- -- ---. .. .. ·······-· --- ·--·-·---· 

·-···------···--+--~ji~6i-- ---~~~~--· ... ~~~~~~~- ----1~~%0----; :~ 6~~. -

~~~~~··-· ~!~~l·.:;;~+=;~;~~~~T~~r~~ f ~i~~•• 
==~ -t!~!~~~-,-:~:1-:~:~:~--i~~~~g~:T :~-!!~=~ 
·-·---·--· -····----,-----------J.·-····- ···- -- ' -----· ...... ·- !·-··-··---------1-------·--·· -·. 

I 05/16/01 ! <0.500U i <0.500U I <0.500U i <1.00U 
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TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Well/Sample Date Benzene 

Ethyl­

benzene 

(Jlg/1) 

Toluene 
(Jlg/1} 

Xylenes 
(jlg/1) Identification Sampled (jlg/1) 

MW-33 
. ! . ~~~~~~~~ <0.500U 

<0 500U 
··-

08/24/00 <0.500U 
11/30/00 <0.500U 
02/22/01 <0.500U 

I o.sa9 
1 :;o.soou 

<0.500U 
-- --- - -- -

<0.500U 

0.718 
<0.500U 
<0.500U 
- -------

<0 500U 

1 21 
<1 oou 
<1 .OOU 
<1 .OOU 

<0.500U <0 500U <1 OOU 
. ·····-- ··-····--- --------- ----- --------- ··----------- . ··- .. --· ··-· ·-· ... -

dup 02/22/01 <0 500U <0 500U <0.500U <1 OOU 
- --·---- - o5if6iof_i __ <0.500U <0.500U <0.500U <1.00U 

09/21/01 <0.500U <0.500U <0 500U <1.00U 
·-····-- -·- 63114102- ~cf5oou- <O.soou <O.soou <1.oou 

________ ----6972f;62 - «:o-59ou __ J __ ::_'2_?_QqQ~_ o::O()~O~ ___ <1AQlJ 
03/18/03 I <0.500U I <0.500U <0.500U <1 oou 

~~:~~ J ~t~ii~t11F-~~~f~~ f~!~~~ 4-Ii-~~ -
MVf:36__~=~J!~!~t -:~~ <6

1

~~h ~~:i~!g~~'~:f~~~ _ 
= -- ~u~~i~=~[~~- ~-E~ ~~~~~-~-~-i1= 
=- -}~~~~~=-jti~~~--- :ti~~~F-=:!~%~ --~]~~ -•• 
-- -··- -· - - -- --- ------ ------ +---------· .. ···- ..... ·-· - ·-· ··--···----- -··---------· 

MW-3'7 _ __ Q~(.!_§t~o_ _ --~:Q~_ __ ~o soou__J __ -<Q ?_Q_Q_LL ____ 1 '78 .. 

-------- ------- ciupf--~~~~~~~~ ~- ~~··~ ----~K~~~~ 1 -- --~·~~~- · · -~-~~ --

=-~ ·--~=-~=m~~~---~~~o~----~l1~Jii~t---~i~-~ 

=.::-:-.:- :__ ~ D5i3Dioo_±_&SOOLJ_J -.;-osootT- ___ <os_o_ou -:r_ <1ooo _ 

=~==-=t!!i~~itJ-~1i~ f-~~~i!!t=If!f~ 
==-===~~··· _ · .. --~~~1~ZQ2--t=-i[~~ou-=_J ~o 5Q9_~--~---;o _?oou t--~!~OoLL_----
·--- ------- ----,--~~;~~;~~-~-~~ ~~60--+----1~~660 ···l :6 ~~6~ -t- ~}tib0-
-------- -----······,·--- ···- ·- .. --, ··--- .. ------ ,------:-------------- --------------

!~--~~--- · · ---1- b~~~~~bb i :~.~bb~ I :b.~bb~ ----r-~6~~60----!---~~60 -· 
B17·01X/1003/Table 2 Page 6 of 9 
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TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Willbridge Terminals 

Well/Sample Date 

Identification Sampled 

CONOCOPHILLIPS 

Portland, Oregon 

Benzene 
(!lg/1) 

Ethyl­

benzene 
(!lg/1) 

Toluene 
(!lg/1) 

Xylenes 

(!lg/1) 

~-~~---dup****J ~~~~~~~~ ) ~! ~ ~-~~ ~ ~; ~~-~ 
- - - I ~~~~~;~~ i ~~: ~~~~ i ~~~ ~~: 

_-_-=- ~ ~ -•-~-niJ_- ~-!~ ~~~ : ~E , ___ii;i 
s27 ____ -~moo 274 _____ 154 L _ 240 _j- 37.7 

----- -J<1I~i~ •• ~~g~-=- =~--f,aj~~t ~~U =-1~ ifl 
-- ... --· .. ···---- ----··--·- - ··- ------ - ----------------1---·- -·-·----·--·· -- ---- -·- ---- --

-_ =- = :~:~ ~~;}~~~ 1·-~l~: -- ~~i- ~~~- ~-~ii~-
;., ~-- - I _p_2_!_17tq_~-~ ~---~-o_ 5~o!J ______ i_4~~~ ~----- --~ _o_!_ ---~ -f----- :~ ?_1_~-- __ 

~==--~~-~ ~6~+i~g6 -~~~~¢p-_ -:6 ~~~~- -= ~6~~~~~-~+-- ~ ~6~-~ 
-- --_------ ;~~~~~f~ -=~~-~~~~ --- :~ ~~~~~-- :~ ~~~~ -t~ :l;2~-= 

05/17/01 <0.500U 0 502 ~j <0 500U <1 OOU 
--- --- - •--------- . ---- ---- ------- ------------------

8-22 02/17/00 NS/S NS/S NS/S NS/S 
----------- ·- .. -- 05/26/00- - -0~508 --- r---{}543 - ---Cf522- -- --- 2.17 
--------- ------------···- -------------------------- -------- ------- ···---------------

08/28/00 NS/F NS/F NS/F NS/F 
---------- -- ------------------ -- ·----- -· -··. - ·-·--------

11/29/00 NS/S NS/S NS/S NS/S 
------ ... - ------- -·- .... ··-·· --- ---f---- -- .......... _.L _______________ --···-·---------·-·· 

02/20/01 NS/F NS/F : NS/F I NS/F 

~-=-- j ___ :_ q_sl17to~-=--f':!~l(_~--- ----~----I----NS/( ___ =-~_N's/f= ___ _ 
8··35 02/17/00 31.6 11 0 13 .. 5 27 4 
-------- ···--···· -- ----------- -·---------- ----- --········---"'-~ 

---- -·---···- ------ ------ ·- ····------ ------· --~------~- ___ J __ ----- ---. 

=--=~=---- g~*;~~=~1~r -~'t-= , --i~i =J~~:!~~= ===--- _:-· ·-:~9!~o;o~~=~~8 ~ --_ -~ 3 3]~~~J~----9-J8-~_ i--_ _1~~~= 
03/14/02 34 .1 2 .41 15 8 ~ 11 4 

-=-=~~---~~-~-:7~:~~~~- -~4------r-~-~·· --~--~-=l.\-! ___ t~- -;~t--~--

817-01 X/10031 Table 2 Page 7 of 9 
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B17-01X/1Q031Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS·· BTEX COMPOUNDS 

Well/Sample Date 
Identification Sampled 

I B-36 
I 

02/17/00 

I 05/26/00 
I· 

.. I 08/28/00 
.. --------·--

Willbridge Terminals 
Portland, Oregon 

Ethyl-

Benzene benzene 
([.Lg/1) ([.Lg/1) 

I 

0.925 ,_ 0 762 
<0.500U 0 502 

··-- ---- . 

208 0693 

Page 8 ol9 

Toluene 
([.Lg/1) 

Xylenes 
([.Lg/1) 

COP0020385 



TABLE 2 
GROUNDWATER ANALYTICAL RESULTS·- BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Well/Sample Date Benzene 

Ethyl­

benzene 
(jlg/1) 

Toluene Xylenes 
Identification Sampled (jlg/1) 

U-4 

I 
05/26/00 62 3 

----- ···---------- - --·. ------· ···------ ---

08/28/00 15 0 
-- - - - ...... ---·--- . --··. ---- ---

dupl 08/28/00 14.3 
.. --

I <2.50U 11/29/00 
-·· ___ , --···· ------- ··-· -- ---

0844 

1 NS/F 
0 760 I 

.1 ... 
0.771 

02/23/01 
05/17/01 

-~ -- -~ ~ - .. . j_0~/?_6/Q~ i -

-- d1JpJ_ 09{2_6/02 

<0.500U 
1.76 
2 .. 99 

<2.50U 
6.84 
NS/F 
1.07 
2 21 

-· 

(llg/1) 

<0.500U 
<0.500U 

0.509 
<250U 

-----

1 07 
NS/F 

... -------- ··- --
0.552 

- ·-

0.623 

(jlg/1) 

<1 .OOU 
<1 oou 

1 .04 
<5.00U 

11 .2 

NS/F 
···-------

2 99 
--

414 
-

I 

02/17/00 3.86 0 501 : 0 654 2.54 U-5 
-------------- o5t26/oo 1 --3.49-- <0.5o6LT i- -.;osooo---~---<1.oou 

----=:~~ __ ~Q8-/2B/OO --_;~:~Q_Q~ __ --=~;q-~QO'LJ ____ -- <0 5_b()L.i_ ~- _ -<:!QOL) _ 
_ 1_~~~~()9____ -=:'2_:5()()~-- _:50-~0QU ___ . _ ..;Q_~OOU J <1 .OOU 
02/23/01 I 1.56 1.16 I <0.500U I <1.00U 

--

'' . --------------- .. ------=------- ------- ... . -' ----- ---- 1--------· .... ____ ;_ ---------· ---------

-- ------ _- ~~- ~~;}~~~}- -- ~-~;~ ~-- ---~~:f---- -~~~ -J ~~~; 
_u-1 ~-- - . ' _93/18/()_?_II _ _.<O_.~()QY _ _:::():__~()()lj ___ ! -- -=:_() 50_()L) __ j_ ___ <1_00U. 

~:~~-~:~"!~~· ··~ ~~~-~~:~~;~ _;:~~~t.:~~> 
P-2 03/17/03 <0.500U <0..500U 0 534 I <1 oou 
~---- .. -- -------- ---------- ----- ------------ ---- --- -+------------- .. 
TB-LB 05/26/00 <0.500U <0.500U <0 500U <1 .OOU 
-------- --~- --~ - -----~-- .... -~--"· 

08/24/00 <0.500U <0 500U 1 <0 500U <1 OOU -_ .. ___________ ------- o8t2-sloa .... -- -~osooiT- ~o 5ooiJ ~ ~- <(> soou- -------- ;1oa-u-

n ~=--~ ~~ t ~~;;:~~--::r :~ ~~~~-~:-~ 1o"'J:f!~ :~ ~~~ __: 
l----------1--l_2/01/00 <0 500U <0 500U 1 <0 5_()()l.J___ <1.00~ __ 

I 02/23/01 <0.500U <0.500U i <0.500U <1.00U 
Notes: 
2/00 and 5/00 data from IT Corporation 
8/00, 11/00, 2/01 and 5/01 data from KHM Environmental Management, Inc 
NS/F"" Not sampled floating product present 
NS/S = Not sampled sheen present 
Jlg/1 = Micrograms per Liter 
<=Less than the laboratory method reporting limit (MRL) 
U = Analyte included in the analysis but not detected 
BTEX analysis by USEPA Method 8021 B 
dup* =duplicate for B-30 submitted as blind duplicate labeled as B-50 
dup**= duplicate for B-30 submitted as blind duplicate labeled as B-31 
dup***= duplicate for B-1 0 submitted as blind duplicate labeled as B-66 
dup****= duplicate for MW-26 submitted as blind duplicate labeled as MW-1 
dup*****= duplicate for 8-30 submitted as blind duplicate labeled as B·-99 
dup******= duplicate for 8-4 submitted as blind duplicate labeled as B-56 
dup*******= duplicate for B-7 submitted as blind duplicate labeled as 8-81 
dup********= duplicate for 8-37 submitted as blind duplicate labeled as B-1 
TB-LB = trip blank 

B1701X/1003/Table 2 Page 9 of 9 
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0 
0 
""C 
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0 
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0 
w 
co 
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TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Termmals 
Portland, Oregon 

()) 
()) r: I ()) c ~ - ()) (V) 

(J) ::=- (J) ..c (J) c (J) >- (J) Q) r: c • Q) r: 
N_ Q) c (J) ..c ..c r: -c - - Q) 

..c -w ~c Q) Q) '-..... ..... (J) ..c ..-- c £ ..c ..c Q) ro w ro ..CI..c O>(J) ~..c r: 0 (J) c (J) 
~w -a; o_ o_ () ~u --- ~- ~c --- ...... (J) N 0 c £ c (J) ro ro ~ o ro 0 Q) 0 c 0 r: ~ ~ 
0 ,_ ro 

r: c N ..__ N C N ro N~ N ~ 
(/) c ~ c >- ..c c r: 

()) (J) ..c c..c c ~ r: L.. ct::' c 0 c- <D..c 0 0 (!) o_ o_ (!) ~ 
() () c ()) ...... 

Q) >- (J) 0 Q) Q) Q) :J ..c _c ...... :J :J "0- Cll ..c >. OJ~ OJ~ -- c u:: u:: c"O <( <( <( mo.. mo.. OJ<;= 0 Oro - () z a.. a.. 
Number of benzene 

nngs 2 2 3 4 5 4 5 4 4 5 3 2 5 2 3 4 

Well Date 
Identification Sampled (tJg/1) (IJg/1) (tJg/1) (tJgll) (j.Jg/1) (j.Jg/1) (J-Jg/1) (f-J911l (f-Jgll) (tJgll) (f-Jg/1) (J-Jg/1) (j.Jg/1) (j.Jg/1) (j.Jg/1) (j.Jg/1) 

·· ···,·;·;··:'\·;~:~.· ";·h ~,.···: ·.,;~.~··! <;<·.~'. :: •:· :-.·; ,·, :.:.;.;\;\, ···'":·~·:~~~"': / r;:;, • ...• :.~'·::.;.; ::.:\: ~·~;·;,;:;,~.:::c·:c: 1' ·•;:: ;:c.n ·:: .. _; 11 ;;;<>,.::>.::.\·,.,:l··:;~ ;\;\•;~:y;;;,·,,.i,;" •. ~:;,,;, ;.;,;.~.~~-·.: ·~·'· r, • •. :.: .. , •·•·•: ··"·~; '~: ~-~ , ;.·'"! ><,; . ,;_;,\!"l_·.·;·;;;l'~ ~··: ... '.' ; ; ~." :. " ; ' .. : . '; ~ ;· 

CHEVRON 

- _B-7' . : ~~~~ 1<;02~u ~~~~+::::a~~ t1 ~~ ~1c~~~ I :t~:~_l :1 ~~~ :1 ~tlL~H~~ I :;&~ lfr::~ 1-1}} I m~~ ~~;t~~ 11~~ j~1·~~~ 
:d";~'·f~:~~~~' '~if ~i~"~ '~if-~ '~j" ,~~~-~ <~i~~l ~£~" ~ ~~4<~£~\,~ifl ~~r r=~~~~ '~l~r,~!"c=if~!~ 
I I 02/22/01 I 1.33 <0.50~U <0.500U I <O.SOOU' <0.500U I <0.500U' <O.SOOU <0.500U I <0.500U I <1.00U . <0.500U' 4.64 <0.500U •<0.500Ui 2.82 <0.500Ul 
1 - ~.J.!JSi171oiJ o.934 1 <MoOlJ_ <O .1 oou <0.1 oou · <0.1 ooU, <0.1 oou <0.1 oolJ_ <O: 100LJ <0.1 Oo~ <0.2oou i <O TooT 2:SO -,o.1 oou <1 :OOhl-.Q,564~.<rD_ oou 
1 _ _()_3120Jiltl <2.0QU l<2.oou <2.oou <0.1 oou_<o.1 oou <~ 1 oou_ <0.1 oou <0.1 oou I <0.1 oou <O.>~ou L <2.oou <2.0()U <0.1 ogu j <2.oou <2.oou <02soul 

I B-9 ' 02/18/00 I NS/F I NS/F ' NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
1 -- 1 05123/QO -, <s:Oou -I <s.Oou <s.oqu ~ <0.1 oou I <o.1 oo¢o.1 oOu , <0.1Qo_u · <0.1 oou <0.1 oou "".2oo~ <s.oou " 1.43 ·-<0,1 oou t <s.iiOu - 1.ao_ -'-<s.ooU I 
I 08/25~00 : 2.60 I <1.00U <1.00U : <1.00U <1.00U <1.00U <1.00U <1.00U <1.00U <2.00U <1.0DU 8.40 ~1.00U <1.00U 1.331<1.00U I 
1 ---~=-=-- }11~go -- o.7oo !~~0.1 OQU D.6oo ~ 0.46Q -~-0.240 _ OAQD __ , <0.-1 OQ!J <0.1 oqu <0.1 o_ou <Cl.1 oou <0._1 qpu -- 6.7o_-= <0.1 pou . o.i8Q_;]J_2oo _ o.16_o-
l 02/22/01 I 1.78 <0.500U I <0.500U I <0.500U I <0.500U I <0.500U <0.500U I <0.500U <0.500U <1.00U <0.500U I 6.20 <0.500U: <1.00U 0.528 <0.500U [ _ --=-~ -:- o5/m61_1 _1.5o=:_ 1 <0.1ooO 1 <D~oou I ~![1oou I c;o.wou _<o.1oou -<o.1oou j <o.g)_ou J <0.1oo_~_j <Q100UT<o.2ci~t,J_[~_1:6o- <D.1opu <D.~oot:J_j--o.3a_6 <:9~1oo_ul 
I 09/19/01 I 1.08%.240 !<0.10DUI<0.10DU <0.100U:<0.100U 0.120 <0.100U <0.100U' 0.100 <0.100Uj_ 4.00 0.100 l 0.26m0.780 0.100 l 
1-~- ---~.=jo3t21!Q2 1 <Q.5oo_u· <0.5Q_ou <Q.1-oou <o~1gou -:_6.1oou <D.: 1oou, <0.1oou <:o.wouJ<oJoou <g.2o6L! 1-<o.1oou 1 <0.5oou -

1 

<D.1oou l<o_.5oou_ <D.1ooli1<o.1oo_-Q 
I 109/24/02 I 1.40 <0.100UI<0.100U <0.1DOU·<0.100U <0.10DU <0.100U <0.1DDUI<0.10DU <0.100U'<0.1DOU 5.09 <0.100U <0.100U 0.358 <0.100U 

I 
--~_:__ ~-03/20/03 f _ o.242 -~ <D.2DQU-~ <o.>ooU I <o.2oou l_<o.2oou_ <o.2oou I <O:ioou I <0.2ooLJ;0.20ou ~o.<Oou, <O,:ioou I o.5oU<o,ioou Jomoou <0.2o0TJ(<o.20ou[ 

B-10 02/18/00 3.58 i <1.0DU <S.DOU <0.1DOU <0.100U1<0.100U <0.100U <0.100UI 0.140 <0.20oul <1.00U 11.8 I<0.1DOU <5.00U 12.9±0.5131 
r dup********'< Oi11BIOO I "4.83l<1.00U: 2.90 - <1.0DU ' <1.oou"l <1.00U <1.00U I-<1.00U "<1.0oU i <2.00U I 1.95-' -15.9 - -<1.00U I <5.00lT 23A ---1.85 -

1
-~-- --~I osJ23tQo <_~.ol,J_+-~~pou <5))o_~ -:.Q."10_~o. !QQ.Ql_<-o:i ootT _<Q.1DDU · <[."1oou_~ Q.1 01 j <o._2ooLi' <-5.oou_ -11.9 - l_<f1.1 oou 1 <_5.oou 1 ~") ___ =-D-?18j 

1 D8/25too i 1.63 <1_oour-<1.oou <1_oou <1.oou <1.oou <1.oou <1.oou <1.oou <2.oou <1.oou 3.18 <1.oou <5.oou 2.91 <1.oou ------ ---=- _111 !~0/o_g_J- j .42 -<O.J OO_!ll- o.ai4<0. 1QQ!]bo:1 O()U<0.1 QQuto. 1 ogu:~J()OU ~~0.1 oou -~0. 1 ooDT~cl.1_QOtf __ ?.:_24~<0.1 oou ~-~~-® oj ~_Q i -6]2o I 
l 

' 02/23/01 I 1.01 I <0.1 oou 0.252 I <0.1 oou I <0.1 oou 'I <0.1 oou I <0.1 oou I <0.1 oou <0.1 oou <0.20DU [_0.234 "'t 1.25 I <0.1 oou <5.00U ' 1.33 I 0.225 
-- ---- 05/17/01: 0~635 <0.100U <0.100U -<O-::IOOU'<o.100U <0.100U.-<0.10(JU~ <0.100U <0.100U 1 <0.200U"~""<o.200U D.976- 1<0.100Uc<D.500U; 0~521- <0.10DU 
r·-__ --~~-1_09119101- 0.4_20 -l_<O:foou 1_<0.100UI <0.100U <o,Joo-u_ <o.10ou_:-0.100 : <0.1o0u '<IJ.1o0u I <0.100U, 0.200 ·~--0.300 I 0.100 I 0.360 l<o~f9]cl __ 0.24o"l 
I _____ _93/2_1/0~ ~<:_!L500U, <0.500U 0~_188 --~Q-1 OOU ~<0.1 QQl.J_ <0.! OOU 1-<DJQO_LJ_[ <0.1 OOU ~ <0.1 OOU 1 <0~200U I 0.190 _1.23 <D.:J_QOU <0:_50Dl,!l _ 1.23 c_ Q.220 I 
I 1 09/24/02 1.04 r--o.-132 1.49 <0.100U <0.10_Q[[0.170 <0.100U 1 0.189 i<D.100U•<D.1DOUt<0.100U~ 1.32 ,<0.100U, 0.717 r 1.34 0.245 
I" - - I 63720To3 I -T65 I <il16ou I o~9o po-:-1-00U 1<0.1 riou I <0.1 ooUI-<D.1cioDI <O~fomT <D:1ooul <0.-260u, 0.194" ~ uo- I <o:iOOu I <2:000 i 1.27-+ -0.236 
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TABLE 3 
GROUNDWATER ANALYTICAL RESULTS· PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

!IJ 
!IJ c 

' !IJ c !IJ - Q) ("') !IJ - !IJ ..c:: Q) c !IJ >. !IJ !IJ c c - !IJ c c'im c Q) ..c:: ..c:: ..c:: ~c Q) Q) '-- - c -c ro- -ru -ru !IJ ..c:: ..- c ..c:: ..c:: ..c:: !IJ ro m .n..c:: O'IQ) ~..c:: c 0 Q) - Q) 
~m m ....... c.. c.. (.) ~u - -- '--'c -- Q) N (.) c c 0 '- ..c:: c Q) ro ro ~ o ro 0 Q) 0 c 0 Q) 0 c U) c ~ ~ @ c >. - ro c c c N '- N c N ~ N- N ro 

~ rue.. ..c:: c @ Q) !IJ ..c:: c..C:: c@ c 0 c ~ c '- !IJ..c:: 0 0 c.. Q) - rue !IJ 0 .n ...... =s =s "0-(.) (.) c Q) >. !IJ =s Q) Q) cc.@ 
..c:: ·- c u::: u: c"' ro ..c:: >. 

<( <( <( mro me.. Cll«: me.. (.) o ro -U z n.. n.. 
Number of benzene 2 nngs 2 3 4 5 4 5 4 4 5 3 2 5 2 3 4 

Well Date 
Identification Sampled (j.Jg/1) (J.Jg/1) (IJg/1) (IJg/1} (IJQ/1) (j.Jg/1) (j.Jg/1) (IJg/1) (J.Ig/1) (j.Jg/1) (J.Ig/1) (j.Jg/1) (IJg/1) (j.Jg/1) (J.Ig/1) (j.Jg/1) 

.;,;,(,1\,o>~·~·:·~ ~·~·~:;·;·: o;~><;•,·,·.;.·:" ,(,,,·,r:~:;:;:'~ :·~·~·.;,;' "!;---:-::: .·:·.:;;~, ;;y :+;;~·~";" ',·,·.;,., ... ·~ c•;;;~ ;;;:; : ..•. ,.i".'. o,•;;, ''"''' .. ·~:.?.~;·. "'; ~ .·!'. ········''"~;; ;_;. '"·'·i. :;;•;.•: .>' ., •• 

B-11 . I 02/1Btoo~' 1.75 . <1,oou <1.oou I <1.ooUT <1,oO~.Oou '<1.oou I ~1.oou !-<1.oou l<2.oou!-<1.oou\ 2.15 j <1.oou-. <5.oou .1:531 <1.00U 

:_. --=~· · .... ~ ~--. ~;~~~~ -.· =<~~~~LJ .. + :~:~~~ .\ :: ~~~- -. :61 ~o()o~.: :~·1oJ~.-. -:~-·~o·o·o·o~-; <J1···ifoo. ~-· -~o1. ~ooo~ , ~~- ~ .. oooYJ :.~2oo~uu--~.-.1.ooo6~_1 .<· ~--~~u ... l :o1 ... ~o6Jl. =. ~:~~~ ~-~6ih~~.6.%b-_-I -·---~ f1t3otoo ·- 2.10 oAoo ·· --1':02 -~· oAoO T0:18o- 6.f8o <6.1oou <<f1oou <o.1oou-l <o~oo(J'i <D.1oou ~- 2.88-- <o.1ool.J 1 -12o- o:26{)"<o.16ot:TI 
~--- ··· --- o2t221o1 <1.oou -<1.oo-l.J -0.106 <0.1oou l <0.1oou <o:ioou <o.Tbou <b~ 1oou -<o:1oou'-<o.2oou <o.1oo-u 1.12 - <-o.10ou <2.oou 

1 
b~81s~<6.16ou 

1- ··--- 1 05t17to1 .0.478. <0.10o-uf<o.1o0ut<o.1o-6ur<o.10bu<o.1obu <.o.1.oou. :<o.10ou <O.ioou <o.2oou <o.foou',-o:729 t<o.1oo~h1.DOIJ-0:3.·58 '.<o:looLil 
1--- --B-14 --02/1-;/00 I 1 ~08- <0.~-;;;;-l) I o.222 -. ~1-00 I <0.100U. <0.100U -<0.1~o~:<o.~~ou 0.10~ '<0.200U----;_56~-T-~--~4 m !<o~ 10~u1~~0 : -1.9o i ~~~;--
1 -- -}Q5!23ioo ~:<2 .5<Ju 1 _<2.5ou :::- o.185 - <0.11l<)U , <o .1 oou i <0.1Qou i <Q.1 oDu I <0.1 oOU . <Q.10oD I <020o\J _o.467 --:<2 .500 . <o.fOOUI <25.0D i 1.:3G_l_l)jl21 
I l 08/25/00 I 1.16 <1.00U~OOi:J'<1.00U <1.00U <1.00U <1.00U <1.00U. <1.00U <2.00U <1.00U i 2.75 <1.00U I 24.5 2.06 1 <1.00U 
I_ - -=-~ I-1)/30/0Q -,0.9~0 -~ <_9_.10QU I <0.100UI<0.1000. <0.100D <0.100U(.100U wo.ioou <0.10QU <0.100U-<0.-100UI 1,60 :+T <0.1oql.T 0.98~<Q:1ooui<~,100U 
I 1o2t221o1]<1.oouj <1.oou o.187 <0.1ooul<o.1oouj<o.1oou <o.1oou <o.1oou <0.1oou.<o.2oo,o.390 1.10 <0.100U,<5.ooul1.16 0.489 
I ~--- -- I 0_5j}J]Q1 I _9. 738 I .::o.16Q_U 1~0.1 0§ I ~9-1 O_Q_U <o.J o6u! ~0.1 O_OLT ~0._1~00 __ <0.1 oou_ <0._1 00~- <0.200U __ 0_.~41 -- _ _9_}!66- - ~q_j'oouT 1]';2 ·a~s~ I o.3~] 
I B-19 

1

03/20/03 1.69 I <1.oou <OAoou <0.1oouJ<o.1oou <o.1ooul<o.1oou <0.1oou <0.100Ul<0.200U <0.2oou[ 5.44 I<0.10ou[<3.5ouJ 6.62 !<0.2ooul 
~'-~-~--B-20~~-~~3t~~03 : 0.32 '<0,150U_: __ <0.400U_i_<o:)_Qou :- <0.1;o:u G 1 <0~1oou ~ <O.joo-~1 <0_:100.!:J_ <0.1oou-[ ~Q_.?O~u' <Q.1oou! -Q.577-

1 
<Q1-oou 1<~.3o_~1;g.2soul;Q_._1gou 

I 8-21 09/19/0~3.40 . 0.200--L-1.78 mt.360 0.360 0.3120.400 0.300 I 0.540 I 0.160 1.52 16.1 0.320 I 1.18 16.8 1.54 
r--~----- _Q3/21LQ2 j_<:1.oo_i.JI<1.oou I~--100U <0.100V I -<_0.100U <o.1oQ:u <0:10oU ~0.100lj I~0.100U_:;:o.2oQU J.iCl.100U t~1.38 <0.10~~QOU ---3.~---~<_9.100(,! 
I___ --- _Q912jl02 I 2_1Q_I <0.100U I <0.100'L<0.100U I <0.1 QOU '<0.100U <0. !OOU' <0.100U I <0, 100U _<0.100U I <0.100U 6.6L_ _<0.100U I<O, 100U' 4.15 ~~.9-1 OO_l,J 

03/20103 2.71 <2.oou <2.oou <0.1oou <0.1 oou <0.1oou <0.1oou, <0.1oou <0.1oou 

1 

<0.2oou <2.00U 11.0 <0.1oou <4.oouJ;I~-oo <0.1 oou] I -;-28- 02/18/00-~ <0_1-~0U <0.1 oou ~ <0.1 oou I <0.1 o~u I ~0.1 oou' <0.1 00~ . <0.1 ~ou <0.1 o~u. <0.1 oou- <0.200-U. <0.1 ~ou I ~-G.;;ou ;~ oou: 0.109- <0.1 ~ou :-~-1 oou 
1 -- ----~o5t23too-, <0.1oou·: <6.1oo~<0.1oou <o~1oou <ojoou~<o.1o~u <0:1oou I <0.10o0 l<o.1oou <0.2oOu, <0.1ooU <0.1oou' <6.1ooul<o.100u <o:100UFD:iOOU 
r-- -____ --=-- _Q_~{25to_DI~-:1o_ou 1_<:_0.1 QOU <0. 1 oou <0.) OOLJ__-<_Q.1_00U T<o.foou <0.1 oolJT<0.100U -<Q: 100U' <0_,-2-ooQT<Q.1 ooy_, <0.1oou- <cuoouEg-:1 009~<o:-1Qou <0~1 OQ_l! 

I 
11/30/0Ql <0.106Dl <0.1 OOU <0.1 OOU <0.1 OOU <0.100U <0.100U <0.1 OOU <0.1 OOU <0.100U, <0.100U[<0.1 OOU <0.100U 1 <0.100U [<0.1 OOU <0.100U.<0.100U 

-- ---- o2723to1 r<o.roou' <o.foou· <D.1oou. <o.1 oou! <o.1oou 1 <o.1oou -<0.10oi.J i <o.10ou 1 <0.1oou I <o.2oou 1 <o.Toou I <o.10ou I <6.1ool:T<o.1oou1<0.1oou'j<o.10ou 
r----- . ---To5Ti7to1·· .. <o:looU:<o.1oou·i <0.1ootJ_[ <o.1oou- <o.1oou1 <o.1oou[ <o.10oO l<o.1ooui <o.1oou <o.zoou '<o:iool.JFo.1ooLi·<o.1oou :<-o.16oU~o~fobl.l <0.1oou 

~-~-=][1~~1!1~1ililf!li:~-~~~~~H~i~:m~nm:~~!il 
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TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

(!) 
(!) c 

' (!) c (!) 
~ :2 w (V) w c w >. w w c <'{w w w c c - Ill c ~ ..c: ..c: ..c: ~c Ill ...... ..... c -c ro -w O:iw -w Ill ..c: ~ c (!) ..c: ..c: ..c: Ill co Ill .O_c ~..c: c 0 Ill ..... Ill ~w (ij c a. a. (.) ~o ~ -- "-"c - ...... c c 

co co ~ 0 co 0 (!) 0 c 0 Ill 0 c Ill N (.) 
~ ~ 

0 '-- ..c: co Ill 
rJl c ~ c >. :E c c c 

£ 
N '-- N C N ~ N- N ro 

~ lll..c: 0 Ill a. c Ill (!) Ill c..C c (!) c ~ c '-- 0 a. (!) w- Ill ,_ c 0 (!) 0 .0 ...... :::J :::J "0-
,_ 

(.) (.) c (!) :::J Ill Ill ..c: ·- c ro ..c >. 
<( <( <( co ~ ca6:: CO;:;:: LOa. co~ u 0 co u:: u::: c"O z 0.. D.. - (.) 

Number of benzene 
nngs 2 2 3 4 5 4 5 4 4 5 3 2 5 2 3 4 

Well Date 
Identification Sampled {!Jg/l) (!Jg/1) (!Jg/1) (!Jg/1) (!Jg/1) (!Jg/1) (!Jg/1) (!Jg/1) (jJg/1) (!Jgll) (!Jg/1) (!Jg/1) (!Jg/1) (jJg/1) (!Jg/1) (!Jg/1) 

~,',:< ;;;;;;~~;. ,;,·,;,;.~~~~i·.;n•~··;·· ~ c'''"~'":.:.;;;~;.,. \.:;;:;~;-::;., '.';·; ;;; • • ""w,;,;.;i.iTH> ;;:;~;. ·•'!'<' ;;·• ".·. • "'~. •;•;• • ....•. :;·;-~·.' ·" •• '· ·•· ;" •" .•, ;•; .• . :•. 

B-2.~ -.-.. 1. 09./_2 .. Q/Q_1_ [ <0 ... 1QOU.~ <._0._.1QO.U .<0:1. oou.[ :_Q.100U.~ <.-.o .. _~OOU. <Q.-100·U· <. 0.1.0. OU. ~~0.100U.-.. l.:::o.1. 0. O.U~.-~Q_.10 .. 0. U <0.1. oou.[_;o,1·0· O_LJ_ <0-._1QO·U·· ~. Q.1.oo .. u .. \o<Q_ .. 100·U··' . .: .. 0.1_Q. D •... V. : _____ .. 03J21IOJ :.::9.10QU [ <.Qj_()Dl:J: <0.1 gou] <0.10Dlj __ <0.1 oou: <0.1DQ!J ~)OQ_tJ_ <0.1QOU <0.1oou 1 <().20Q_tJ_ ~QJ oou8o.1 oo~_ <0.1QDU~<0.1!J.QU <D~ 1 oou:..=o.1 oot.Jj 
09124I02 , <0.1 o~ <0.1 oou ; <0.1 oou I <0.1 oou 1 <0.1 oou 1 <0.1 oou <0.1 oou <0.1 oou <0.1 oou <0.1 oou <0.1 oou : <0.1 oou <0.1 oou '<OJ o0UI<o.1 ow <0.1 oou 

.· --:_:0 ·--~-~;~~~;!~ i :~:~~~~~~:~:~~~~ ~~-~~~~~~:~~~-~T:~.~~~~-1 :~:~~~~-! :~:~~~~ .-:~:~~~~ I :~:~~~~ ·-~~:!~~~. :~~~~~~: :~-:;~~~~~ :~~~~~~::~:~~~~-~:~~~~~ <~--~~;-~, 
1 =-== ~- . f~~hf~" ::~~~ :n:~n:~ :H~~ ~~~~:~J~;~:~::~";~~~t~i::~ 1~:~I~:l~~ <Hir; :: ;gg~ <JtJ9i~}~11~~~~ 

- m I 02/23101 -<O.ToOu I <o.fOOu ; <o. 1 oou I <o.1 oo~qt OoU; <0 .1 OoU -<0. foiiU <O:fooU <0~1 oouL.iooU-<o. iOou <OTOOu i<OTOoJ<o. 1 oOD:<o. 10~ 1 oOUI 

I=: . -·-·cl!J _rl~l ~~11;~6+\ :~~ ~ 66 ~-. :§: ~ 66~ i-~6: ~ 6681 i~:i 66 ~ I j~: ~ 663 ~6: ~ 6~2 I ~6: ~~6~ '-~6: ~ 6~~- ~6: ~ ~~~~-~6:~6~3-l ~6: ~ 66~ I~~--~ ~~0 -j~~ ~ 66·~-\ :6~~%~ ~~~QI :6 T~~~l 
~- --- os/26/01 <03oou- <0.1oou <0:-1o6U:-<o.1-6i:iu<o.1oou <0.1i:iOUi <o~oLi' <0.100U <o.10olij <0.1DOU! <6~100U-·- 0.100 <o:1oour--o.100--j<6:1ooui<D.1ooul 

~~---~ =~up:~;~~~~~;=-~ <6,~~~IT ~:~: ~~~l-6: ~~%~-3~: ~:·~6~ i :~:·~ 66~ :-:~-~ 66f<6: ~ 66u-i-:~: ~ 66~-;·:6~i~6~- :<g]ggu ; ~6: ~ 6%~ : <~.i ~~~ -~~--~ ff~o-j ~~~~gJ~%-~ ~~u~<~:~~~9\ 
r-· -dup··***io3i217o2- · 0.1~<ci.1oot:JT-<o.1aou~<o:1aou <o.1aou -<ci.1oou·-·.::o.1oou <o:~oou-:<a.1aou -<o.2oou:<a:1oao-ro.314--. <0.1-aai.T<a-:-wou 0.164 ____ 0.-123] 
I --- ... ---r:-99i241o2 -ho:1 cio-u 1 <o~-iooU: <o.1 ooCf <o.1 oou <0.1 oou i <o.1 oou <oj oou <o.1o6u<0.1 ooTf <0.1-oouT <0.1 oou--<o.1o-6i.J. <-o:106u '<o:-1oou <o.1oou~o~Toouj 
I. -dup*;~ •• l .. 09/24To2. -,-<0.100U I <.0.1 oou~l-<0.1 ooi.J . <0 ... 1 oou .I-<0.100l.T/ <0.1DCJU .... -! <0.100-LT .. < ... 0.1 ()()·u·· <0.1-00U < .. 0.10DLJ.-.T<o.1 oou r. <o.:ioou·:-<0.1 00-U I o:i32t.1illiU'<0.10oUI 
I --- T 03/2Dio3 1- 0.142 Fo.100U <0.100U <o.100LJ <0.100Lil <O.Hioi.T <0.16b'i.J. <0.100U <0.10cil.T <0.200UT<o.106u 1- 0.133 r<o.1DOU <6:4ooul-·o.13i 1<0.100UI 

~- i.i:"' i =:: j ~r:~~u::~::~~:~~:~·· :~;:~~?~:~:~ ~~:~~~~~~·:~~0~~~::f;~~:~~~~:~:~ !:;:~~~~ .• ~~~ ·~~:~~~,:~;:~~~;~<;! 
,--c~<c1 -i~:~~~;f~ 6 ~·~~~ ~ ;~ ~~~:B <g;~g~l<g ~~" ~g ;~~"I ,g;:u ~~g~, <g~~g" i ;g}~~~~~~ 7~, :1o~u ~g;gzl~: ~~l~ 
[---··.· .-.-------- .......... -.J.... ·--.-.. -- ... --·.. ... -.-. ~· --~.--· --.~··· ---·~ ·-.- -· ..... ---... -· _I <0_. --~-. . .. ·c.--.. ··- +----.-.... -·--·---.. --· ........... --.. ----

09/24/02l 1.40 <0.100U <0.1 oou I <0.1o~_g I <0.1 oou: <0.1 OQU /_:_0.100U <0.100U <0.1 oou 1<0.100U <0.100U. 5.32 <0.1 oou 0.887 0.660 <0.1 oou 
··· -- , o3r2o/a3 ! · oTsa r-~D.26ou i <o~aclu .;Q.10oU ! <o:looi.i ,-~au :-<D.1oou -:zo~100u i <o-:1oau 1 <a:20oU :-<o.1oouT 2.53- ~·o.1 oou -<T3ou · -o~74s-Fo.1 oou 
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TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Term1nals 
Portland, Oregon 

QJ 
QJ c I QJ QJ ~ c 

QJ - QJ ..c QJ ("') QJ c 
QJ >. QJ QJ c c - QJ c 

c'{QJ t: ~ ..c: ..c t: -c - -w ..c: -w ~t: QJ QJ ...... .:E QJ ..c .- t: ..c: ..c: QJ ro w rn ..O..c: OlQJ ..X:..c: t: 0 QJ ....... QJ ~w ro ...... 
a_ a_ u ._.,(.) ~ .___ ...... ._.,t: ._., ...... 

QJ N (.) r;:; t: ..c: t: QJ rn rn rn o rn 0 QJ 0 t: 0 QJ 0 t: t: ~ ~ ~ 
0 '- ...... rn 

r;:; t: '- N ,_ N t: N rn N- N ro If) c:>- ..c: t: c 
QJ QJ ..c: c:..C: c ~ t: '- c ?: c '- ?: GJ..c: 0 0 QJ a_ a_ QJ ~ u u c me Q) >. Q) 0 ill ID ID 0 ..c: ..0 ...... :::1 :::1 "0- rn ..c: >. 

co~ co~ -- c u:: c'-' <( <( <( co rn a:Ja. a:Ja. u o rn u:: - (.) z a_ a_ 
Number of benzene 

2 2 3 4 5 4 5 4 4 5 3 2 5 2 3 4 nngs 
Well Date 

Identification Sampled (j..ig/1) (j..ig/1) (j..ig/1) (j..ig/1) (IJg/1) (!Jg/l) (IJg/1) (IJQ/1) (IJg/1) (!Jg/l) (IJg/1) (j..ig/1) (IJg/1) (j..ig/1) (j..ig/1) (IJg/l) 

I 08/25/00 t<~.200U! <0.200U <0.200U 0.313 ' 0.666 I 0.445 0.755 ' 0.455 ; 0.434 . <0.400U I 0.674 I <0.200U <0.200U I<0.200U <0.20ou: 0.913 
--~~=~ -·~--·~·-~~------t~-~-----~ ~1;~-~~ 

1 

<
0

--1:1~-
9

u ~-~~;_-_-~~ J.~~-· :;~~ t--~~-~
7

o : __ {:6°o ·l-- ~9
9

8~ j_-_- d.:i1 _ ·· g_
1

_:~~6-\_:~:~~~t-\-_.~_.:7~ _:_:<_<~~o
0

_~~~_Q-
1

.:1
6

3 .\:_
0

_-1
2

66-~)~j~~--~ __ -__ Q:1l_a_~-~ll 
r· -- . 02122lo1 :<o.1oolf o:2-84

1 
o.16s--i o.536·----:us o.iW6 ___ 1_4_6_•_o:6~ o:923'<o.2oou o.749 -o.1o3 .-o:ooO:<o:2o6u o-:-1o8 ,--1.41 --

----~11T3oi6Ci'.<o.160i..J'l<o.1oou -<o.1oou. <t:l:16ol:l'-o.12o <o.1oou 1 o:l~ <o-:-wou ·<o: wou: <o:1oou ·<o.1oou <6.1oou- o.100T<o.foou <o:1oou: TI8o 1 

---· .. --- ·---------· , ----- ·---- ---- ·--- I___ ·---- -----· --------·· ---- --· ------- ------ --------. ·------- . -------··· ------- -----l
m ••• •m••--- o5/16/0-I : <o.200lJ <0.200U. <o.2oou I <b.2ootF0.389- -- 0.301 ·:-· 0.459 ""I <0.200LJ 0.229-- <0.400U"\""D.371 <62ooU,-0.326- <0.206Di<ci-:-260Di 0.472 

________ CR-9 _j_[l1f1BIOO ~o.1oou I<0_.1oou <0.1oou I <0.1~ou 30.10ou I <0.1_[)0U <0.1DDi <0.1oou I <0.1oou <O,:<ooul <0.1oou I <0.1oou, <0.100lJ <0.10ou'<o.1ooul<o.1ool,J 
I '05/23/00 <0.100U,<0.100U 0.115 <0.100U <0.100U <0.100U <0.100U <0.100U;<0.100U <0.200UI<0.100U!<0.100U <0.100U <0.100UI<0.100U<0.100U 

--- 1 08tZ5/oo <6.166D<o.1 oou <o.1-oou I <6.1 oou <o. foou I <0.1 oou <o. foou <o.1 oou <O. 1 oou <o.2oou <O. foou <6.1 oou <0.1 oou <o.1ooui <0.1 oou <6.1 oou ~-=-dup [_Q8/~_5/06~ <O.i ooy <0_,-1 ooy <0.1 00'-!_1
_ <O:!_OOl)" <0.1 o9u <D. 1_oou_ <0.16o_lJ 1 <0._1 OOlj '(:l.10!)!J <o:~ooLJ_~ <0.1 oou_ <0.1 qou <_ClJ.QOU -:f1 oQ_Q <o.1 oo~l:o-:1 og!-!_ 

111/30/00 ,<0.100UI<o.1oou <0.1oou <0.1oou <0.1oou <0.100U 1 0.160 0.120 <0.100U·<0.100U 1 <0.100UI<0.10ou o.120 <0.100U<0.1oo0fo.1oo 
---- dupl ffi3o/Oo· -<o.1oou <0.1oouT<o~1-oou'l 0.14o --~26o 0.260- ~-D:4oo ~oo ----~ o.2oo I <0.1oou -- o.16o <o.1oou I ··a_32o - <o.foOD <o. 106tT- o.24o 1 

--~ j o2122101 1 <9..:...!QQU 1 <o.1 CJQU ~-::::0.1 oo_u <o_.10olj I <Q:_~_9ou , <o_,_!Qou: <Q.1 ooLJ.I <Q.1 oou ..::Q.100U <o.2o6LJ · <0.! oou_l <0:1 oou~_.=:o.1 ogD <_Q._1 OOl.J -0-1_Qo-u<Q_._:1_Q.9Yl 
05/16/01 I <0.100U <0.1 oou <0.100U <0.1 oou I <0.100U I <0.100U I <0.100U f<0.100U I <0.1 OQ_l.l_J <0.200U~~0.1 oou <0.1 oou' <0.100U <0.1 oou <0.100U <0.1 oou 

1___ _ '"•rJL51161Di_ <o.1 oou <o.100u <0.1 oou j_<Oloou 1 <IJ.10oU <o:foou ~ ;·100U <C}.iOOU- <0~10illJj-<il2001J_ -<o.1 oou 
1«>, 101>LJI <0.10o-U_ <D.fo,ou<luo0uj<o.1oot,l 

I CR-11 ij2/18/00 I 0.333 ,<0.100U <0.100U'<0.100U_~100UI<0.100U <0.100U <0.100U~0.100U'<0.200U <0.100U 0.982 <0.100U <1.00U 0.327 t<0.100U 
~---- -- o5i237oOT <i5ouT<2.sou -<o.foou <o~1o6u <0.1oou <o.1oou <o~16ou <o.10oD <0.16o-u <0~2o60 ""<0:--loou~- <2.5ou <-o:To-ou -<2.5oU\<o~1oou <o.fo·a·o 
I ---_ Q§l2516o-- 0.402 -r,. Hiou_:_ <0.1 ooU 1 <0.1 oo~ <0.1 oou 1 <0.1 oou. <0.100u C'o.1 oou- <O, 100tJ <0.2oou _ <0.1 oou I 1,20 I <6. 1 o~u <o.200D[().4s0 1<o.1 Ooul 
1.. 11/30/oo 1 _ Ns1s; Ns/s ~-~~s's I Ns/s r _ Ns/s _! NS/L- I>!S's I Ns/s Ns/s I NS/§_i _ NS!§_ t>Jsls _ _:____r.J§rs ____ Ns/s 1 f\JS/s I_Ns/§_ 
l ____ ... ___ _'_O?~?~_Q1__J o.2o8 ! <o..:.woQ_I <Q, 1 oou <Q, 1 oou 1 ::::o~ 1 oou ,·':o,_1 oou <Q. 1oou _<6, 1 oou ' <0.1oou <0.2Q.9JL <O, 1 o_ou [Jl..:.457 +~QJ..Q_ou '<:"Q-5ooui<Q:.~ ooul<_Q,1 OQI.J 

, 05/16/01 0.149 . <0.100U <0.100U <0.100U <0.100U <0.100U <0.100U <0.100Ui <0.100U <0.200U <0.100U 0.221 <0.100Ui <1.00U !<0.100UI<0.100U 
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0 
0 
"'C 
0 
0 
1\) 
0 
w 
«> 
~ 

OJ 
[j) c 

Q) c 
OJ >. 

..c: ..t: OJ 
+-' 1: 

c 
..c: [j) 
0. 0. 0 
ro ro ro 
c c ..... 
[j) ()) ..t: 

0 0 c 
<( <( <( 

Number of benzene 
nngs 2 2 3 

Well Date 
IdentificatiOn Sampled (fJg/1) (fJg/1) (fJg/1) 

KINDER MORGAN 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS • PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

-[j) .-.., 
()) ..t: 

[j) c ..c: c - [j) 
.-.., c .-.., -OJ ---.()) ()) ~c ro w ro .O..t: rnOJ -.lc:: ..t: c 0 [j) '---'0 --- .__, +-' .__c .__, +-' 

o ro 0 ()) 0 c 0 OJ 0 c ()) N 0 
VI c ~ N '- N c N ~ N- N ro 

c;..C: c ~ c 0 c~ c ..... ~ ())..s:: 

OJc ()) >. OJ ::1 [j) ()) ()) 0 ..c: .0 ..... 

co~ ·- c co ro mo. CO;;:: mo. 0 o ro 

4 5 4 5 4 4 5 

(!Jg/1) (!Jg/1) (fJg/1) (!Jg/1) (fJQIJ) (!Jg/ll (fJg/1) 

[j) 
c 
OJ 

..c: 
+-' ()) 
c c 
~ ~ 
0 0 
::1 ::1 

u::: u::: 
3 2 

(!Jg/1) (fJg/l) 

MW-8 02116too [ <0.10ou ' <0.1 oou <0.1 oou I <0.10ou ! <0.1 oou ~.1 o~~~: <0.1 oou <0.1 oou <0.1 o~~o.2oou <0.1 oou, <0.1 oou~t 

I I [j) 
(") ()) c 
N.:w c ~ 
,.... c ()) ..c: 
-m ro ..... 

c 0 ,_ ..c: ro ()) 
c >. ..... c ..c: c [j) 0. 0. OJ ~ "0- ro ..c: >. c;"O 
- 0 z D... D... 

5 2 3 4 

(!Jg/1) (!Jg/1) (fJg/l) (!Jg/1) 

J 
J F .-~·=-- """ ioo I <0:1 omi, _<o:1 Oou 1 <O. 1 oou <0.1 Oou ' <O. 10ou- <o:i oOu <0: 1000 <0.1 oDDl <0.1 Cliiu <0.2oou i<o. 10ou , <0.101iU 

08/24/00 <0.200U i <0.200U I <0.200U J 
~--· ----

12101tao a.24o <o.1o6u 1 <o.1oou ~ I 

_:::o.2oou-~ <0.2oou .' <0.20Qtil <0.20Ql!_'_<OAQ.otT3o.2g_ou f_<o.2g_ou-j <0.2o-ou_l ~- 1.53 <o)oouf 
<0.100U <0.100U <0.100U <0.100U <0.100U <0.100U <0.100UI<0.100U 0.680 0.140 

I -· .. - . 02/22tof I . 0.221 <0.1 oou I <-0.1 oou <0.1 oou I <0.1 oou <0.1 OOL.i" 1 <0.1 oou 1 <0.1 oou <0.1 oou~-<0.200U ;· <0.1 oou I <0.1 o6u ·, <-0.1 00-U <Too 0.104 <-0.1 ooul ~-~=_ j_ o5116iOT' o.i49 t<o.iOtilll <0.1ooul <o.foou1 <0.1oOD. <o.1ooU · <01oou 1 <0.1ooU l<o.1oout<o.2ooUyo.1oouj <_6.1oou · <0.1ooU <():500 <o.1oou~~[1oou 
I __ """ 05116/01 _ ___(!J 28 <0.1 oo~_ <0.1oou, <0.100U <0.1oou 1 <0.1 oou G: 1oou <0.1oou <0,1 OOlJ <0.2o~u <0.100U r <OJ ooLJ_1 <0.1_oou_ <0.500U:<0.100U <0.100LJ 

I__ _ ___ r 03/14/02- .<_9.1 oou I <fl.1 oou 1 <0.1 oou 1 <0.1 oou. ~0.1 oou <0.1 oou <0.100U i <0.1 ootT .<0.1 oou: <0.200U. <~1.1 DOL!, <q.1 oou 1 <9: 1 oou . .<0.20QU, <0.1 9W <0. 1 QOU 
I '_99/21£91 ~QJ 60 - <0.1 oou <0.1 OOU.J._<0.1 oou <0.1 DOL! <0.100U <0.1_00U <0.1 oou I <0.1DOI,J. <0.100U <QJ_QOU . ...::_qjQOU I <0.1 oou :. _(l.260 __ , 0.1 QO 5_0.100~ 

l: ='""I ~~:~ 11 ~~~" 10;_~ ::~I ::J::~ ~.~ ::~t :~~~~ J ~: ~::g! ~ ~ ::~ p: :~~ :~l::~ ~;~ ;::B~:;~+ :~Wollj ~N:~~~:t::~~~~~~~;~ 
J·=MW-1;"~~:~~~-~:~!~~~~ :!~~ r~~ :!~!:!:~_:!~~ ~:~ :~~~' :~:~~f~~ :~~~~:~.:~~~I!!~~~:~~~~~::~ :~~~:~~0~1:::~:~:~~~~ 
I ==~t~1:H!!~ ~~1~~i l~~: ~~f~i i~ J~~j~~~~~~ni!~1~iii~ ~~~ l[ifli~!IDtfiE~t ~~~1~1~~tl~!~f1~,!JJ 
1-~M~,-l;;~r~~zi;~~;~o;r~~m~t:t ~,~~o~~f£ 1 ~-~~~ii ~,~~~t~:ii~t,;j;~Y;t;1;~r~:~l~fi±~~~ 
t~_ ~Irti~il~~~t~'l~~~4i1i"!t~t~~-f,~~rm 
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0 
0 
""C 
0 
0 
1\) 
0 
w 
«> 
1\) 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Q) 
Q) c I Q) 
c Q) ~ Q) (") 

>. Q) ~ Q) .s:::: Q) c 
Q) Q) Q) c c - Q) c 

N..w c Q) 
.s:::: .s:::: .s:::: ~c Q) ,_ 
...... - c ~c rn ~w ~a> Q) £ ~ c Q) .s:::: .s:::: .s:::: Q) ro w ..O.s:::: C'IQ) -.lc:..c c 0 Q) Q) '-"Q) (ij ...... 
c.. c.. (.) ----u - -- -c .___ ...... 

Q) N (.) c c .s:::: c Q) ro ro ~ o ro 0 Q) 0 c 0 Q) 0 c ~ ~ 
0 '- ro rn c ~ c >. ...... c c c N ._ N C N ~ N- N ~ .c c 

Q) Q) .s:::: c.C c ~ ci:':' ;::. w.c 0 0 Q) c.. c.. Q) 
Q) ...... c 0 c 0 ..0- '-

(.) 

~ c w ...... W>. Q) ::::1 Q) Q) Q) ::::1 .c ::::1 ::::1 "0 ~ ro .c >. 
a:J ffi ·- c u:: u:: c"O <( <( me.. al;:;:: me.. !D;:;:: 0 o ro - (.) z (L (L 

Number of benzene 
2 2 3 4 5 4 5 4 4 5 3 2 5 2 3 4 

rings 
Well Date 

Identification Sampled (f,lg/1) (f,lg/1) (f,lg/1) (f.lg/1) (f,lg/1) (f.lg/1) (f,lg/1) (f,lg/1) (f,lg/1) (f,lg/J) (f,lg/1) (f,lg/1) (f,lg/1) (f,Jgll) (f,lg/1) (f,lg/1) 
·:':? ?'~ ~,>;~· · ,,~~-~~·.·::, :·><><•··~ ···~.;:;/;~;;;···;;.·.· · "";;;·, .• ,\,.,~·.· .,.,,::;~·" :;.;,;.,, ,s.::· ~-· ~.~;:,.\·;~· ;,;,·:·;;;;.';'''···· · "" .. "::.; ·' ·••:·; ····.;; ~' · 

f.· MW-13 ___ 
1 

02{16/00 1 <Q.100U I <0.100U ~0.100U <9_.100U · <0.100U: <0" 100U~0.1po~q <0.100U <0.100U_m0.200U I <0.100U ~_0.100U: <0.100U <0.100~i.:::0.1QO_l!I<OJOOL! 
05/31/00 

1
<0.100U <0.100U <0.100U <0.100UI<0.100U <0.100U <0.100U <0.100U,<0.100U <0.200U <0.100U <0.100U <0.100U <0.100.t.J.l_<0.100UI<o.100U 

-- -~ oat24Joo ---<o~ 1 oou <o.1'oou I <0.1 oou <0.1 ooO <0.1-oou' <0.1 oou <0.1 oou <o.16oO--~<o.10ou <o.2oou 1 <0.1 oou <0. 1 oou-~ <0.-1oou <6.1 oou <o.1 oou
1
l<o.1-ooul 

[____ ---1-2joyoO<ojoQUT<o: 1oot,J_ I <o.1oou ,-<o.1oou 1 <0.10ou-c<o.10ou! <0.10Q_l:{ <o.1oo~ <~10oO ~-o.1oot.[~o~.1_oou <().10_(l_l.J_ <().16_9u <0.10-64 <-o-:-1oou <-9~~-oou 
I -- dUf)_ 12101100 <0.100U <0.100U <0.10QU <g.100U <0._100U <().100U _<0.100U' <0,1_90U _,:O.!_OOU <0.1Q9_l.J_ <0,100U <OJOOU_ <0.100U <0.100U<O~:J.DOL!I<b.100l,l_ 
1 ____ i 0?_/_22/0J <0.1 QQ_LI <()Joou <(), 1 oou _.:.:o.1_gou 1 <0.1oou <_Q.1 oou <0.1Q9U i <0.1 ooLJ_ <0.100l,J_..::9_1POU <QJ oou ~ <0.100!-} <0.1 oou <0.1oou .:::_o.10ouEoJ_ooul 
I_-- -----1 05/~6/Q1_ <0.100U I <0.100U <0.100U <0.1!J9U ~.100U <0.100U <0,100U <0.100~ <0.100U: <0.200U I <0.100U: <0.100U <0.100U '<0.100U <0.100UI<0.100UI 

I_ -~ 02117100 I oc 118 I <0 1 oou <0.1 oou [.i 1 oo"'-'0.1 oou -<0~ 10ouj <0.100u <0.100u I <0.1 oou -.;,_200U I <0,1 oou . _<o-::IOOU <Q~1o2U ::;0.1 oou:::,;:_1 oou :;0 .1Qouj 
I_ --- __ I_Q§/30/00 J_-::g.1 Q_Q_U <0.100U <0.100(,! l <0.10_QU <0.1ooyl <0._!90U <0.1 oou <().100U >0.100U '<O.?OOU_:::0.100U I <Q~10_QU <0.1 QOU j<0.100_UI<Q: 100U .:::g.1 OOl,J 

1 

...... __ __ _ 08/24/0Q_l::::~:!_oou <0.1 oou _<o.1 ogy 1 <0.1 oou <0,1 oou <O.:!_ oou <O:~_oou :-::_0.1 Q_D_l.J_:-:=_o.1 ®U t_:::_Q.200l,J~0.100U _l <0.1Q_ou ':<=Q.1 oou 1<9_.1 oo_l,! <0.1 OQl,J ~ 1 oouj 
_ _ _ _ -~ 12/QJ/OO ....:::Q-.1 oou_ -~J_QOU 1 <0.1oou I <~:!_QQ!:!_ <0.1 oou <0.1QOU _ ~o.1oou _-::o.1gou 1 <Q.10Q_l.J_._:::_0.1 oo~_ <0.1QOU 1 ~9: 1 oou. <Q.1 oou_ <0.1oou -:=g.1oqu_:::o.1Q_Q_U 

I ___ 1 o2122101 _<0.1 qou. :::o.1oou 1 <Q,_1_QQ_l,L_<0.100.!J _-::9.1 o_Q!,U_.:::QJ ogu <0.100l,I_:_~~:LOOU 1<o.1oou l-:=.9.c~Q9U 1 <0.1oou I <0.1 oou L.:<0.1 oou I<0.100!:,! 31J_Q_ou <O. :!_Q_Q_l:!l 
1 05/16/01 . <0_1 oou, <0.1 oou <0.1 oou , <0.1 oou <0.1 oou 1 <0.1 oou <0.1 oou <0.1 oou I <0.1 oou 1 <0.2oou 1 <0.1 ool!j <0.1 oou <0.1 oou l<o.1oou <0.1 oou <0.1 oou 

[ M\-\1,.2!- o21~~~o~- i <oJoou <o.1i9i~:~.10ou ~~1oo~- -~~~oui~O.wou- ~~~~Qu :o.1o~u ~9~1oo~ 1 <cuoou I <o. i~u [;o.10ou <Q.1ool,JI~0.19oul<o~1oo_!.J <o.1_Qi~ 
I - ----- I 05_1;30/00 I <().100U <0.1 oou I <0.100U <0.100U-+ <0.1 oou I-~0.100U I <0.100U r ~0.100~! <Q1QOL!. <0.200_!:!__I_<0.100U _._::::_.()._1 ooy <O._!_()_OU ]<0.1 oou <0_.1_QQ.!:JI<_Q.100U 
I __ l_o8t?_~too t<:O. :!_oou <0.1 QQ_U <0._1 oouj <o.1oou __ <0.1 oou <0.1oou i .::o.1oou_ <OJ oou _ <O_c1 oou. <ci'2oou 1 <0.16_o_l,J _ _._:::_.g,:~_ oou <0.1oou~<g" 1 ooul<o.1op!f:o.:~_oou 
I 112101/00 <0.1 oou <0 .1 oou <0.1 oou I <0 .1 oou <0.10QU I <0.1 oou I <0 .1 oou I <0.1 oou ' <0 .1 oou ~ <0.1 oou <0.1 oou I <0.1 oou <0.1 oou '<0.100U" <0.1 OOUI<0.1 oou 
I ~ ~-ljl_2/2~!Q1 , <_o.16ou I <0.1 OQ_l.J_ <0=1 oou] <0.10-0U ·_:.::0.100LI_: ~0.1000 I <9.1 oou ~~ojgout<0.1QQ.Y_ ~~Q.20Q_l,!_.,;o~1 oou L ~0.1 DOL!! <OToou-<o.1 Q_OU <0.1oo'ui<Q.:_100U 
1 ~o5t1~/01 

1
<0.100L!. <o.1oou, .:::_o.1oou 1 <o_.1oou .:::o.1oou' <Q.1Q~.1oou <O._!_OOl,J <0.100l,J <o.2oou ~.::o.1oou I <0.1oou ,_<0.10QL!__<O._:!_QOU <Q.1oou <0.1oo_t,! 

I MW-22 02/17/00 I <2.00U 1<2.00U <2.00U <2.00U <2.00U <2.00U <2.00U <2.00U <2.00U i <4.00U <2.00U <2.00U I <2.00U 356 <2.00U <2.00U 

I. ---- I-05/30/0o J <1.oouJ~1.oou-~ <1.o0l.J-<1.oou <1.-oo_u_ <1.o6u- ~<Toou <1.oou '<1.0ou-- <2.oou -<1.66D-r<1.oou-~ <1.oou -345 ___ <1.ooi.t <Toou 
· ----- oa1i31oo t <{oou_~.oou <-i.oo'iT <1.oou -<T.Oou <1.0ou <1.0ou <-1.oou- <f.oou <i6ou-·<ioou -<1:0ou <1.oou- 386 -<1.oou ·<fooo-r-----:=- --I i21011QO' 0.300· 0.160 to. 1 ooU r <0.1 oOu "<o.1 ooli" <0.100U I <0.1 oou <0.1 oou <0. ,-oo&f<o.1 Oou <0: 100U 16.500 <0 100U -,o.1oou "Moo '<0.10ou 

1 ____ lo~211o1 _Ns1s ___ Nsts ~ N'~~-= __ tis/s-N_s/s ~ -N~!~-t-Ns/s __ Nsts ____ J>Js/s ~--Nsls __ 1---Nsts_I ___ Ns/S: __ --- li~,s---[-Nsts l\ls/s-_1 

__ Ns/s 
! 05/16/01 NS/F NS/F · NS/F 1 NS/F NSfF NS/F I NS/F NS/F NS/F- 1 -NS/F NSfF- l NS/F ~-- NS/F NS/F NS/F NS/F 
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0 
0 
""C 
0 
0 
1\) 
0 
w 
«> 
w 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

(I) 
Q.) c 

I Q.) c (I) ---.. ........ 
Q.) (") 

>.. Q.) (I) ..c: Q.) c 
Q.) Q.) Q.) c c - Q.) c c'{Q.) c Q.) ..c: ..c: c -c -w ..c: 

---.. (I) -ec Q.) Q.) ..... 
.:c ...... 

~ Q.) ..c: ..c: ..c: Q.) ro w ..C_c OlQ.) ~..c: 0 Q.) Q.) ....... c ro c c ----w ....... 
a. a. (.) -u - ...... ___.c - ..... c c 
ro ro ~ 0 ~ 0 Q.) 0 c 0 Q.) 0 c Q.) N U ro ~ 

0 ..... ..c: ro Q.) 
Cl) c ~ c >. ....... c c c N c N ro N- N ~ ..... ..c: c 

Q.) ..c: N..C: c Q.) c ..... ci::' 2:' Q.)_c 0 0 (I.) a. a. Q.) 
Q.) 

Q.) ...... c.,_. 
Q.) ..... Q.) 0 c 0 ..a- :J :J "0- ..... 

(.) (.) c Q.) c Q.) Q.) (I) :J ..c: ·- c ro ..c: >. 
<( <( <( a:l ro a:l~ me@ ala. a:l<+= 0 0 ro u:: u:: c"' z 0.. 0.. - (.) 

Number of benzene 2 2 3 nngs 
4 5 4 5 4 4 5 3 2 5 2 3 4 

Well Date 
Identification Sampled (IJg/1) (I.Jg/1) (I.Jg/1) (l.lg/1) (I.Jg/ll (I.Jg/1) (I.Jg/1) (I.Jg/1) (I.Jg/1) (l-lg/1) (l.lg/1) (I.Jg/1) (I.Jg/1) (I.Jg/1) (i.Jg/1) (I.Jg/1) 

-~- "'>\·\·, '""" ·· ; .• ,· ·<· ·':·;:;-:::;:':'''··<·.T;·,)·· :.:::.; .;~;,~,;; ;:;7i:i"~:-~ ><~<;;:,,-;:;; :~:.::~,;~;,;,:,; :;~-T-"f':;\':-,.~·:·.~·:- :·n.;:-,r,:.:.:.:,;,·\;<f<' ~~;-:-.,,,:•;·;·;·.·.·.·. -~':-: ... ;:.:·.· .. ;::" :··~·::-::-· .. " · · ·.· •. · '""'~;:-,.-.-.! ~-:~~:-.-:-.-.-•• -.. -----·-:.;·;~~ · 

.. MW-23 lo2/17too l NS/F ~~!f NS/F I NS/~ NS/F ~F ~1·~/F __ \_!i_S/F __ N_s!~ __ _:_______!!S/F l _ ___r-.J_s;~-~~S/F_ l_f\JSI/': __ l-f'!!?/F -1-__r-.J_§'~- NS/~-
1 I 05/30/00 I NS/F NS/F NS/F t NS/F ' NS/F I NS/F NS/F NS/F NS/F i NS/F i NS/F NS/F NS/F 1-~S/F NS/F NS/F I 

I --=- --~~~~~~~~I -~;~~=. -~~~~-- ~;~~-! ~;~~--· ~;~~ I -~;~~- I=~~~~ ~;j~-l ~;~~ r-~;j~ --=-~;j~ -=~~~ --~--~~;~ :~--~~- --~~j~- ~~~~-1 
I ~-=~~~=,~~=t~~~~~~~,~~~~~~~~1~=i~~~~ 
I ~~~2~_ \_o9~Jo1_Lo~;jo I <0.10ou l ~0.1_Q_ou I ~o.1oou ~-~o.1~ou · <o.1oou_! <o.1~10u <o.10o~--<o.1pou. <o.~oou~~<0.1_Qou ~<o.1oou_f-<~~-q_ou l-o_1-20 ~~~~;;~vl<o.19oul 
I___ I 03/14~Q_~_·_ 0.17~ _l_<0.1 g_o~ __ ":Q.1 oou l_·.-:0.1 oq_l,!_~_":_0.1 QOU _<o.1oou ,_.;0.1 oou I <O_ !_90U _<0.1q_ou · <0.2QQ_U <0.1 oou l_<0.1 o_ou _:Q.10oLJ_ _-::o.1 oo_t,!_l<o.~ ooul<o_,_1QQUI 
_ _ __ __ j 09/27/Q2 l 0.194 <0.1 OQU <QJ_Q_OU l::-~ 1 oqu ~ <0.1 OQU <0.1 opu_l <0.1 o_ou <0.1 oou <0.1 oou 1 <0.2oou <0.1 oou <_D_.1 ooy <0.1 oou <Q_:_4oou <0._1_Q_QlL 0.1 01 __ 
I ___ _ __ c9_3/18/0~0 .1 ~ <0.1 OOLJ_ <0.1 Q{)U <0 .1 oou 1.:'0.1 oou ! <0.100U[ <O .1 oou f <0.1()0U I <O .1QOU f<0.200U _ <0.1 ~0~.1 OOU'<0.1 OQlJ,<0.100UI:g.100U: <0.10oul 

I MW-26 102/17/00 2.05 *<1.oou <1.oou <1.oou ~ <1.oou <1.oou <1.oou 1 <1.oou <1.oou -~·oou, 1.19 I 1.70 

1

<1.oou 2.69 ~.27 ~ 1.05 I 
1 --=-..Q!!P****f&2;17JQ[_ ___ l ia- _::--i_1_.oo-~

1
- <1.o61T[<ioou -~ <1.o_ou I <-1.oou _ _l <1.QOU. <1.oou ___ <1.0QD-,,_"1-_oou-[ <1.0_g_u -.-1-.43 _<1.oov ~- 2_24_1 1.74~-- ":_1.bou 1 

I 05/30/00 <10.0U <1.00U <1.00U I <1.00U . <1.00U1 <1.00U <1.00U <1.00U <1.00U I <2.00U I <1.00U . 1.84 <1.00U '<20.0U 1 1.84 <1.00U 
1 -- --Oa/23/oo--~2.27--- -<toou -<1:'oou 1- <1_oou -<1.oou <1:0ou 

1 
<1.oou-; <1.o-ou ,- <1.oou -<2.oou 1_23 · 1~92 <1.oou 1 <5_oou; 2.39-- <1.oou 

1· ----- dup~ 08123too~-2.27 r<-J~oou --<1_oou 1 <1.0ou ,- <1.oou- <1.om:n <1.oou- <1.oou -<1.oou -<2.oou --1:12- 1 1.98 I <1-:Do0-1 <1-:aDu 2.63-- <1.oou 
'o:iOou <0.1 oOU; <0.1 oou i <O:i ooUI O:sao j 

j~:•~~·~~~it1i·i~!i•M~ft~~:~ <~!~:~.~~~5~<~Eu.-<~i~" ~~~~u_~iH~f!" i~-j-,~~~f~ltHigt~ 
~~-!!~~~I~:~!~~~~H~~~~~~~ 
r= ~~~I ~;[=l~~ ~~f~-~~~ ,-~~~~i ~~if-' ~~fl ~~A~~~-·.··~~~ r~~;~ -~~~ L ~~~ ~~t1-~~~ ~;;~I I ______ _ ______________ . ________________ ----~--- .. ___ tEL-- _____ ------------~- ----~---- -~------r-------- _____ . _____________ _ 
~---- , ~~;~i~~~ r--~i:~-- 1--~~!=~-- ~~~- r- ~-!~-~--- ~i:~ -I ~i:~-- --!- ~~- : -~-i:~--r-~~~ -~--~~!;!~F~!:!-l-_~-!:~-~ ~~-~~--~-=z-i:! 1:--~~~~f ~i:!--~ 
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TABLE 3 
GROUNDWATER ANALYTICAL RESULTS • PAH COMPOUNDS 

Willbridge Termrnals 
Portland, Oregon 

(]) 
(]) c: I Q) (]) -c: 

Q) - Q) J:: (]) {") Q) c: (]) >. (]) Q) c: c: - Q) c: «w c: ~ J:: J:: c: --..c - - Q) 
J:: 

- Q) ~c: (]) (]) +-' ::c (]) ..c 'r c: J:: ..c Q) ro ID ro .OJ:: Ol(]) .::.::.J:: c: 0 Q) +-' Q) 
~w rn --0.. 0.. u ~u ~ ~ +-' ~c: ~-- Q) N U c: c: J:: c: Q) ro ro ~ o ro 0 (]) 0 c 0 Q) 0 c: ro Q) 0 '- ro (/) c ro c: >. +-' c: c: c: ..c N '- N C: N ro N- N ~ ~ wi: '- .... 
(]) 0.. ..c c: 

~ Q) Q) c:;..C c: Q) c: '- c: ~ c 0 0 0 a. (]) 
u u c me ()) '- Q) 0 (]) (]) Q) ;:;I J:: .0 ...... ;:;I ;:;I "'C- ro J:: >. 

co~ co~ ·- c: u:: c:;"'C <( <( <( m ro CO a. CJ<;:: 0 0 ro u:: - u z a.. a.. 
Number of benzene 

nngs 
2 2 3 4 5 4 5 4 4 5 3 2 5 2 3 4 

Well Date 
Identification Sampled (IJg/1) (IJg/1) (IJg/1) (IJgll) (IJg/1) (IJg/1) (J..Jg/1) (IJg/1) (J..Jg/1) (IJg/1) (J..Jg/1} (IJg/1} (IJg/1} (IJg/1) (j..Jg/1) {j..Jg/1) 

'~" ,~, dH\<> ."'; ,• " ""'"" ,.,. "<'"'.""'" C C goo 0 o 00COC> •"' \'"" 0 ° 0 " """""'J"' "". ~ • ""' ···~;·;·· • "" ; •. ~ i ~'.; ; • ' • • • . .. . • \'. '; •• ; •.•• 00 ·.' ,·, ' •• 

MW-31 I 02116/00 <1.0QU I <0.10ou' <0.5oou I <0.1oou. <0.1oouj <0.1 oou -<o.1occu t <o.1ooLl;-<o.100~.<(h200U-<0.100U___Q&88 _ <0.1gou <o.soou: OA57 bo.1 oo~ 
! 05/30/00 <2.50~<2.50U <2.50U I <0.1 OOU 1 <0.1 OOU I <0.1 OOU: <0.1 OOU <0.1 OOU <0.1 OOU 

1 
<0.200U <2.50U <2.50U <0.1 OOU <2.50U <2.50U 1 <2.50U 

1__ -~~~ : oit23/09 : 0.243 <o.1ooy :-<0.506-u _::Q.10ol} I <0.1oou 
1 

<o.1oou [~o.1oou~ <o.1oou <0.1oou_~ <O.~Q9U- ~<o.fo-ou _ 0.666 ~0.1QQU <Q.500U~ ___ .Q.4~:f <0.1 oou 
I 12/01/00 0.100 <0.1 oou <0.1 oou <0.1 OOU~0.1 oou <0.1 oou <0.1 oou ' <0.1 oou <0.1 oou <0.1 oou <0.1 oou 0.300 <0.1 oou <0.100U <0.1 oou <0.1 oou 
~-~~--- --]~ti2JQ.~~ __ -jJ_. ioou ~<o.1o_9u ~ 1cioDl<6_. 109~1,) ~Toou 1 <_0.1_QQU <o-:1oou <o.1oou <o:ioot.T! <6.2ooO-_<o:10ou ~ o.5§§ ~g.foou <Q.50D!JI o.3§_3 <o-:-1Qou 
I 105/17/01 0.206 <0.100U <0.100U <0.100U <0.100U <0.100U <0.100U <0.100U <0.100U <0.2oou <0.100U 0.597 <0.100U <1.00U' 0.352 I<0.100U 

1

05/30/00 j<0.100U <0.100U 1 <0.100UI<0.100U <0.100UI<0.100U 1 <0.100U <0.100U.<0.100U <0.200U <0.100U <0.100U <0.100U <0.100U<0.100Uj<0.100U 

1

--_-_- · -08/23/Q_o :-<o.1oou: <a.1 oov_ -<o.10ou <9~_1 oou l<o.1 oou, <_9.10ou · <o.1oou <0.1 ooy .

1

·-<0.1 ooy! ~~2oou_ i <o~ 10ou I <O_J. oou c30.1 oou <0.1 ~o!:J.:::_o.1 ooOj<o.10oO 

_ _______ 1-2/Q_1/oo <O_Jo __ ol!_ <0.1 oou r <O_._!o_o!:LI <0._1_ oou <O: !O_o_ u ._<o.1oou <O: !Q.Q!L <O_. 1 oou <0.1oou_ <0.10ou l<o.1_gou ~o.1oou L:Q.1 oo!-:!._____±,__12 <()J.O_()l.J <0.10_Q!d 
1 02122101 ' <o. 1 oou <0.1 oou <0.1 oou 1 <0.1 o~fo. 10ou 

r_----~-·-·- M_ .•. ____ w .... "~~~-~;'_E_~_l_-_~;: ___ g __ ;_.~~~· __ i_%_~. __ :;; __ -_;_--~~ :_:;;:~.}~~;
0

_~_ i ;; ~~~~_: ;;_§~_--__ a;:J.~_ 
0

_~;: __ ·~.--ii~_ •• _~----~_l :~_:_-~_ :_.~.~: ___ -_;~*~.1_<_:~[_~-.~~~:_. -~~--~~-t_iil_:_·_~.i_i.~ll I 08/24/00 <0.100U <0.100U <0.100UI<0.100U <0.100U <0.100U <0.100U <0.100U'<0.100U <0.200U <0.100UI<0.100U <0.100U <0.100UI<0.100U.<0.100U 

1---~-~~ ~[~~~i~~~~ ~:~J ~~[~ ;fl~~~~ ·~ :6:~~~-~1=;6: ~~69~L~6: ~66~~. :6: ~ 669-~ ~6: ~-~~-3- :~: ~-66m :~: ~ ~~3-· ~~:~~~B ~-~~: ~-~6W~6: ~ 6_~~ :g{66~ ~%J~~-~~i§6SL~}~6~ 
1_=~-- ___ dUQi_§~!_I~ __ ~6~ ~ji : ___ ~-:~66-~--.-:~~---~6_QI.Jj_6~ 1.~:6 ___ :~66 __ ~--- ~-~63~-~-~ :t~_g_~8_: ~ 1:_-~~ [ :6:_~_-66~- 1 ~6J6 __ 6_ ~ ~~3-~6~ ~~j~~--~ :6j§6_~:_}~gP __ :i_---~~~~-9_1<_~-~6---o-1 ulz6:~~~-~---~~:_6_ ~~~Q I =109/21/01 0.340 !<0.1000l <0.1oou. 0.100 <0.100U 0.220 ! 0.140 I 0.120 0.200 <0.100U. 0.180 : <0.100U! 0.120 ! 0.160~0.100U 0.160 
1- - - ·----~o3t14/02 <o.Toou ~6Joou <o.ioou <ci~1oou, <0.16oi.J <D.-1oou · <o.1oou <o.10ou <o.10"cfu <o.2oou~ToOUFo.1oou <0.1o6D -<o.1oou <O.:fOou <o~1oou 

I m ~ •·· ·-- • • .W~~:I' ::~1 ::81 :g 1 :~~' :: 1::~ b 1 ~:~j :H ::~ · :& 1 ::8' ] 1 d ::" 1 ::e i :: 1 :~t} :~;::~ ~: 1 ::~ I :~ 1 ~:~ ~ r ::fl!:I1 ~g~, ~g" 1 ~~~g 1 ~ 
1 __ ~------~~~~~~--r_: ~_t;~liitl. <ifrnJ:f:1::~l ~~+~:~:~_ ~:~ ~~~ ~ :~:~-~--~~ ~. =~:g:~ ~sT_6g~~-~_-6:~ ~~~ \-:~:-~ ~-%~1::~ I 1: 1:_6_-0. :~: ~ ~---~-~ ::~.:~"~-__ b.:M~u~~-Xi~G:z6~f 66~\ 
1 ··· ---- o-9727102 I-;D.10-ol1 1<o.10ou: <o.1oou 'l<o:iOoiJ ;<o.1oou 1. <o.1ool.J; <0.-1oou\ ~o.10ou' ~o.1oo~~~o.2oou, ~o~10ou 1) ~o.1oc)u~<o.1oou <o.1DouL~.10ou[:::Q=-1_0oul 

- · - -o3/18to3 --<o:loou I <o.1oou T<o.1oouu~o.1oou I <0.1oou. <D.1oou I <o.1oou. <0.1-6ou i <o.1oou ~6.2ool)T:;:-o_-16o_u-~Q1ooui-<o.1ooiJ 1 <o~1-ooul<o.10"ou~o.1oou 
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TABLE 3 
GROUNDWATER ANALYTICAL RESULTS - PAH COMPOUNDS 

Willbridge Term1nals 
Portland, Oregon 

(!) 
()) c: I ()) 
c: (!) - (!) ("') 

>.. ()) ~ ()) .c ()) c: 
(!) (!) ()) c: c: - ()) c c'{()) c: ()) .c .c .c ~c: Q) '--- - c: - c: g -w -w Q) .c ..-- c: ()) .c .c .c (!) m w J:l_c rnw ~.c c: 0 Q) _, Q) '-"Q) rn -a. a. (.) '-"(.) ...__.- '--'c: -- c: c c: 

0 Q) 0 c: 0 c Q) N U 0 '-- .c Q) 
m m ~ 0 ~ 0 Q) (/) c: ~ ~ ~ c >- :c m c c c £ N£ N C N ~ N- N ~ ~ Q)_c 0 Q) a. c 

~ (!) (!) - c....., c ~ c 0 cc c 0 0 a. Q) 
(.) u c Q) c Q) >- (!) ::J Q) Q) Q) ::J .c J:l ...... ::J ::J ""0- m .c >--- c u::: u::: c""O <( <( <( a:J m a:Ja. a:J~ ala. a:J~ u om - u z (}_ (}_ 

Number of benzene 2 2 3 4 5 4 5 4 4 5 3 2 5 2 3 4 nngs 
Well Date 

Identification Sampled (!-!gill (!Jg/1) (!Jg/1) (f-Jg/1) (f.lgll) (f.lg/1) (jJg/1) (f-lg/1) (f.lg/1) (f-Jg/1) (jJg/1) (jJg/1) (jJgll) (!Jgll) (f-Jg/1) (f.lg/1) 

MW-36 1 02/1_6/oo L_Q,1l\:3_-+'jl-_1 QOU • <0.10QU_I <0.10o_u <0.1 oov_\ ·o:cu oou:_<0.1 oo_uj·.:QJ.QQU _~o.1 oou_ ::o.2oou i, <Q.1 oou <0.1oou ~ <0.1_oou <0.1 oou_[<0.1 oou::o:.Q-_1_90U 
05/31/00 I 0.228 I <0.100U <0.100U I <0.100U <0.100U <0.1 oou' <0.100U; <0.100U <0.1 oou <0.200U <0.100U <0.1 oou I <0.100U <0.500U <0.1 oou: <0.1 oou 

- --"os/24/00 ro:-:2~9 T<0.1 oou <o.1 oou __ <o, 1 oou I <0, 1 oou l_:::a:-1 oou I <0._!_ oou' <Q.1_QQQ, <9.100U <0.20_Q_lJ_ <o.1 0()_~ -<o.1oou I <6.1 OOU_l ~0.500u_:~·olo~oiJ <0._1_00UI 
__ 11/30/QO J _QA20 _-:._0.1 oou <0.1 oou <0.1 oou I ~0.1 oou <0.1 oou _:<:0.1 oou <0.1 oou I <0.1 oou <0.1 oou <0.1 oou <0.1 oou ~0.1 oou! 0.180 <0.1 oou <0.1 oou 

_______ 1o2t21to_1 I ~30-!.._ ·<o.1oou <0.1oou_~§.1oou <Q.-1opu!<oJogu <0~10pu <o_:1oou <Q.1oou <o.2oou <0.1_00l,! __ :,QJ..Q90- <0:16Qul<_o.5oouL<o.1oou·-<Q.ioou 
- --- I 05/16101 _9.247 '<O.!OOU <0.100U ~0.100U <0.100U <0.100U <0.100U <0.100U <0.100U <0.200U <0.100U <0.100U <0.100U~1.00U I<0.100U]<0.100UI 
1 --o9t21/o1 o.240 <o.1oou ·<o.1oou <o.foou <o.1oou <o.1ooD <lf10oD <o.1oo"u <0.1oolif<olom.T ·<!J.1oau· <o.1ooU <0~1oou o.14o <o.1oou <o:1ooD 
t. - --=..----:·-- 1 03/_13/0Z 1 <0.100U t<0.10QU ~<0.100_LJ_ <o.1ooU ~0. fo_o"u I :_g._!gou_ <O.}Qou :_0.1 oolil _'~0.1 oou :-<0.200U I <0.1 oou. <0~ 1 oou -:_o.1go_!,!__ <o. foouro'-!_QQUR0.1 QQ_QI 

1

- 03/18/03 _Q.178 <0,_1_oou ~<o.1oou' <0.1oou <0.1 oou <0.1 oou 1 <0.1oou 1 <0.1 oo~<o.1oou <o.2oou <0.1 oou; <0.1 oou <0.1oou <0.25ou <0.1 oou <0.1 oou1 
MW-~;-----~;11af00<2.5~~--~2.50U--<0.100U <0.100U <0.100U <~_100U'<Q_100UI<o.1-;;-0U -<0.100U~<O.~~OU --~-15s_l_3_o2 l<o.1~0U[-2.50U 0.~~~-- ~141 

1 --- --I05J36Joo 1 <2.5ou <2.5ou---<o.foou <o.1oo·u~:10au <o.1o6u <o.1oou·<o~10ot:T <o:-foou <o.2ooui o.126-l <2Tou·<o.1-oou --<12.6\T -oA51 1 o.153-
l _ --~_-dup***l]§£~6/oo 1 <5.Q9D-- 1 <5--:-oou_~ <0.1oou ~<a~1oQ_O i <oJoou_~1oou-~T~oou <0:-1-oot,JI <o.1_Qou I <o.2oou 1 QJ21 _l <5.6ou--<-o.1oi)D -~s.oou 1 o,±~~--1 o.146_l 

I 
1 08/24/oo 1 <1.oou <1.oou <1.oou <1.oou j<1.0ou : <1.oou <1.oou <1.oou 1 <1.oou 1<2.oou <1.oou t 1.25 - <1.oou 1 <5.oou 1 <1.0ou <1.oou 1 

-- · -- i113oloo -o:68o-- o.1M <o.1ociu---<o:1oou l-<o.1oou -<oToou -<D.1oou; -<olOou! <O. foou- <6.1"oou ·<o.1ociu o.6oo ___ <0~1ooul- o.660 1 o.2oo-- -6.120 
1 _ ---~-- _ \ 021211o11 a 183 , <a, 1<lilJ<o.iOau <o.10ou ~-<0....:.1oou, :_o_.fo~u <OlociLJ_ I <-o.1oo-u _<6.1oou I <o.2o_ou l<OJOiliT(.Q,zzs ,:'Q,.iooO'<o2oQUI<0.1J<(jJOCJUI 
1 ___ 1 0~t~1/0!_1 j o.5_~a !<0.10D_UI<0.1_9_9U-:_()Joou .::o.100L!_I<OJ..OoUI<_9..:.1oou _<O.JOOU <0.100U,<Q.200U <0.1oou' _Q-.§..1_~ I<0.1oou <5.QQ_t,Jl_Q~2_07~_9.1oou 

I 
_________ ~ 05/16/01 -~ o.4D1 _ 1

1 
<0.1 oou J <0.1 oou <Q.:.!.Qou_[ <O, 1 oou _<O:J_gou <0.1 QQU <0.1 og_LJ__I <0.1_ oou <o.2ogu <o_-_1 oo\:1_ o.3.ll.._<0:1QQU <?~-5ou 1 o.1_4§_ <0.1 oou 

_______ _ _()_9/21/0! __ 0_:..:!jO <0.100U. <Q.100U <0.100U <Q.1DOU ~.10~.1D_Q!-l <0.1QOUI<0.100U. :.9....:.100LJ · <0.100U _ <O.J_OOU _<_Q_.10QlJ_' 0.280 0: 12()_ <QJOOUI 
I _ _ _ 03/13/02 l_NS/F _NS/F_ [IIS/F __ NS/~__;...-~Sif=·__ NS/f__' NS/F .~-NS/F ___ NS_[F ! NS/F _1'-!_S/F _ NS/F _ NS/F _' ___111§/F . N§/E__ NS/F 
I I 091!Jj02 I <O.~Q_LJ j <0.100U <_0.10Q_l,!_ <O:JOOU:j <Q.100U __ ::_O_J__QOU ~0-100U_<:~1_D_Q!} <OJ_()OU I <o.200U I <0.100LJ_ ___ 0.4~9 __ <__Q.J 66-u r <1.70U' 0.166__ Q.1.?.?. l 

1
- __ ci_u~ 09127102 1 <1.oou ~ .OQ_~ <O.:!.QOU T <o.1oou :::o.1 oou <0.1 oou ~o.1oou, <()_. 10ou j <0:16au j__:<:0.2_0Q_tJ 1 <o:Q.1o{?~LJ____:::_:!_._QOU T<0.1 oou ~~oou _Q.147 _<_rJ..: 1 oo~l 
- - - - _Q3/18/03 _Q._435 _<01~0U <QJ_OOl,J I <0.1_QOU_ <O.J()OU <0.1_9()_1,!__ <0.100U _-::0.1 ()_QU <~ 1 OOLJL-:_0.200U l::Q.J..()_QU -~ 731_ <0_:1 00_\J_ <2.70U_<o:Q.100U;<0.1_00UI 

1
- IIIIW4.D_,I)2111l/~_l <0.10aui_<0.100_U <0.100U I <0.1QOU <0,100Ut <0.1QOU' <(),100U _<()JOOUI <0.100U .<0.200U I <0.100U~ <0.100U r<:;0.10_0U _ _:::Q._!_OOU <0: 100U <0.100U 

05/30/00 · 0.124 <0.100U <0.100~ <0.100U <0.100U <0.100U ', <0.100U <0.100Uf<0.100U, <0.200U <0.100U <0.100U <0.100U :<0.500U <0.100U <0.100U 
1 ------= _ 1 ilB_t?_~lQQ_ -0.141 · _<Q.1 o~t,~_: _.:::.Q1Qo"u 1 <o.1 oou -<9.: 1 oo__ur<o.1Q_o_u -:_o.1 oot,~ <o.1 oou <D. 1oou L-:..o.2oou <o.1 oou~!_Qo(( <!J.1oou <o.1 oou ..:::9~ 1ooO-<oJ60:l!l 

I 

- -------- r 11/_3()/00 I <0.10<J.j <0,100U_f<0.1QOUI «J..'QQU I <0.100U <<J.100]J I <0.100U_, <Dc100U j <0,160U I <Q.10Qlin:l <QJ_OOU I_.:::_QJ_OOU .. ~§:1o'Q_u _<O.lQO!L<_0.100UI<o. foo_LJ_ 
-- - -- 0212_!~Q_:!___<_().1 OO_U _ _::Q._!_OOU ~~0.1 OQ!,l_ <0.1 oou J_<0:1®Y' <0.1_QOU l <0._1 oou 1<::_0.100U I <0.100_LJj_<0.200!J <OJ_QOUI <0:1_0..Q!L_<0.100U I <0.1 OQlL~_-_100LJ_j<0.100LJ 

05/16/01 <0.100U 1<0.100UI<0.100U 1<0.100U <0.100U1<0.100U <0.100U <0.100U <0.100U <0.200U <0.100U <0.100U <0.100U <0.100U~<0.100U<0.100U 
1 -~os12-1to1~<o.1oou1·<·o.1oou <o.1oou1<o.1oou<o.1ooul<o.1-oou o.f~<o.1oou <o.10-6uo:-10o- o.38o .<oTooul-0.14c) '<o.1oou~o.12o ·--6.2.40-
L --~ ~ 1 o~F :3102 1 <-ffoau~~ <o}gou l_~o.1 aou_~ <"Q.1 oaiTt<o_, 1 o·ou_:<o.1 ogLJ_ ko,16o~[ <O.J ooQ:~loou l<o2oou I <D_:Jful_LJ 1 <-o]Ooll_~<o.1 _g_o_~-:~.1ooDJi~-!Qoul<o.1o§LJ_ 
1 ____ _ 09127I02 j <0.1Q_9U I <0.1oo_u I <o.1oou__, <0.10ou ~ <0.1oou l<.fl_:JOOl,!_~ 1oou_j <0.1_QOU. <Q100U I <Q.20_Q_L) <0,_1()_Ql) I <0.1oou_~_<0.1oou l-o:.Q.200U_<Q-1@_L!I_<0.1oou 

03/18/03 ' <0.1 oou <0.1 oou <0.1 oou I <0.1 oou' <0.1 oou I <0.1 oou I <0.1 oou <0.1 oou I <0.1 oou <0.200U <0.1 oou <0.1 oou <0.1 oou I<0.150U; <0.1 oou <0.1 oou 
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TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Termmals 
Portland, Oregon 

Ql 
Q) c: 

I Ql c:: Ql ~ Ql ("') >. Ql ~ Ql ..c: Q) c: Q) Q) Ql c:: c:: - Q) c:: 
N_ Q) c:: Q) ..c: ..c: c:: -c:: ~m 

..c: 
~ Ql ~c:: Ql Q) '-

:E ...... -ro ciw Q) ..c: '<'"" c:: ..c: ..c: Ql ro Ql .O..c; ~..c: c:: a ID - Ql -w m _. 
0.. 0.. (_) -o ~ ~ ...... '-"c:: -- c:: c:: c:: Ql N U a ..__ ..c: Q) ro ro ro a ro a w a c:: a w a c: c:: ~ ro ~ ...... ro '- N '-- N C:: N ~ N ~ 

Cl) 
'- c: >- ..c: c:: c:: c:: c:: N-

~ Ql..c; Q)o.. ~ ..c: c:;..r:: c:: Q) c: ~ a a 0.. Q) Ql Q) ...... c:: a c:: 0 u (.) c: w-e Ql '- Q) :::J Q) Ql Ql :::J ..c: .0 ...... :::J :::J "0- ro ..c: >. co~ ·- c:: u:: u:: c:;"O <:( <:( <:( com CO<+= mo.. !Il<+= () 0 ro - (.) z a.. a.. 
Number of benzene 

nngs 
2 2 3 4 5 4 5 4 4 5 3 2 5 2 3 4 

Well Date 
Identification Sampled {iJg/1) {IJg/l) (IJg/1) (IJg/1) (IJQ/1) (IJg/1) (fjg/1) {l..tg/1) (f.!g/1) (fjg/1) (f.lg/1) (IJQII) (IJg/1) (IJg/l) (f.!g/1) (IJg/1) 

' ; <>\> "'" •;•:;:'~''' ;;';'; ,<, ,•,;,~ ,;,;, <>"•;:w•; ~n d • . . :. : ' ; ,, ' ' ... ; ; . ::. ~ : ;-,, , .• · .. "":n·. ""~ ·;, ; • ~'''" ~ ,. ,-,· ;. ,;.·~. ;· ... ~ ,-· ~;~ ·''' :;.·;_·;.;: ;·; ... :·.· ;:•·''. ""'"''">>">>·•.;,:;:.; .. ;,;, .. ••0•.;;;:·.' ;,;··.; ., ;·;;, .·.·;•.: ;,, . :; :.; ?>" ~ ~-:;' •• ;. ~;. i ., ••. .,,, ... 

CONOCOPHILLIPS 

B-4 1 02/17/00 1 NS/F NS/F 1 NS/F 1 NS/F ~S/F , NS/F 1 NS/F · NS/F , NS/F r NS/F 1 NS/F I NS/F NS/F NS/F ~ NS/F NS/F 
- ---- · o5t26Joo ~--13:2 1 <5.oou--<5.oou- <1.oou -<1.0ou~ <{oou! <1_00U i <T:Oou, <1.oou ~--<2.oou --1-.19- ---17".3---~.ootT<25.oO- 28.4- ----2~24 1 

lu~ d,e·...<·1 ~~~g~ <~~~u 1 <~~~u-~<~'t~u~-~~u ,~~~u 1 <~~~u _: <~~~u p:ul <~~~U' '~~~u 1-=~~ ~~~," 1 ,~~~u=-,~~~u 1~~ , -Mf. 1 

1 _:- ~~i1it1 - ~!:~ 1 ,~~;~~ ~r~ l-~~1 ~ <~~~"] <~~;~r~tr <~~~{;; ~~~~r 1 ~~ • ~~-=t~~~: ~i:f t~ir ~i:l1 
I 03/13/02 NS/S I NS/S -~-~S/S NS/S ~·· NS/S NS/S ' NS/S ' NS/S NS/S I NS/S I NS/S 'I NS/S ' NS/~ NS/S I NS/S NS/S ~ 
--:.. ---::- i 09f26T02 _-2.16 J <o.sooujjtoou ~<o.soo!J.i<o:ooT.soOu <o.so.o.ui~g.-5oou ~-<o.Soou __ <1.oou ~ o:_889 3.42 i <Cf§oou_ <2.5oli_f 4.?§.._ ~ Q.859---
l I 03/17/03 1 NS/F I NS/F ~ NS/F , NS/F NS/F NS/F 1 NS/F NS/F NS/F NS/F NS/F I NS/F t NS/F NS/F NS/F NS/F 

I s-17 ----I ~2/17/~~ ;~28 I <1.~ou ~w~u 1 -<1.oou --~~ou :~oo~-n1~oou --:-1.~0-~-- <i.ooUl-<2.oou 

1
. -~1.oou_r 8.~;----<1.oou <5.~~~l-4.25 !<1.0ou-[ 

1 ___ "Jo5t?6to_~- _ <20.o[J_2_ <foou <1.oou- <1:oou I <-1.oou <~,oo0 -<1.0ou: <1:0ou·:- <1_oou-j ~2.oo_u- <_1.oou -~-1o.1_- <1.oou ~-<10.Q!J ~---5-:3~ 1 <(QQ_lLI 

I 
__ -:· 11129/0Q_,_ 1.i2_ o,34o -1- 0.1 so l_,o.wou l-'o.1 oo(j_; <0.1 ooO ' <o .1 oou I <0. 1 oou ;-<o .1 oOu ' <o.1 Qilu 1-o .32o I ~-S.sO : <o.1 oou o.aao · 4.96-1 o '~I I I 08/28/00 2.92 <1.00U <1.00U <1.00U <1.00U <1.00U <1.00U <1.00U <1.00U <2.00U <1.00U 10.5 ' <1.00U i <5.00U 7.10 I <1.00U 

I 

02/23/01 2.36 -=G1.00U 0.139 <0.100U <0.100~<0.100U I <0.100U <0.100U I <0.100U' <0.200U I <0.200U 8.20 <0.100U <2.00Ut 2.93 k0.200U 
I ----dup 02123/o1 f2.52 lo:::2.5ou--0.236-<0.-1oou <0.1oou <6.1oou <0.1oou <-o.1oou -<o.1oou <o.2oou <-o.2oou <2.5ou- o~372- <2.5o-tT 3.84 ___ <o.2oou [_ ~=- _ 0§!_17/91 1- 2.1-9 _ <1.gmT[_o,294] ,o,1ooDI <o.1oou 3160u <D.1qou <Q.1Uou <o.1o~~'o.2oowo.5oou ?.~!.1oou 1 -s;oOu4_,. 1<Q:?ooul 
I __ ~_up 05/17/0! I 2J_§l_ __ , <1_.oou 0.265 1 <O.J..QQ_U _-::0.10QU <0.100LJ_ <0.1QOU <0.100U <0.100~20QU <Q.500U 8.i~="§Joou <5.00U '-- ~"~4 I<01{)_QUI 

I s-1a ~02/17/oo 1.~_<1.oou <1.oou <1.oou <1_ooui<1.oou <1.oou I <1.oou [ <1.oou <2.oou <1.ooUT3.3s <1.oou <1.oou 1.83l<1_oou 
- ___ -- o5t26too_: <5~q~u-~"1_.QOU- _ifoou - <1 ,opu- · <ToQl.J_ <~.oou- _ <1.oou 1- <:J...:oou _ <1_oou I _<2.oou . --<:1-ooiJ I <toou <tQOU <1]ou ___ <1.D()[J __ ~1.ooiJ 

I 08/28/00 1.28 ' <1.00U I <1.00U <1.00U I <1.00U <1.00U <1.00U <1.00U I <1.00U <2.00U <1.00U I 2.84 <1.00U '<1.00U 1.17 <1.00U 
1- -- 11729100 G-''' : <0:1 oou r <o. 100U I <0.1 OOu I <0.1 ooD. <0. iOouk 1 Oou <0.1 oou <0.1 Oou ! <0.1 oou t<O.i OiliT-0.440 L~ 1 oOU<O. 1 OJ 0.220 ~-<o:loou 
1 -o2t23Ia1 <0.5oou <o.5oou -<o:soou :<o.5oou 1 <o.-5oou -<o~soou-· <-6.5oat:J <0.5o6D 1 <o.5oou <1.oou 1 <o.5o-ou 1 -w I <o.5oou :<o.5oou <o."5ooU <0.5o6D 

------ -057171of<O.soou <o.5oou, <-o.560IT<o.5600'<o.5oou <o_"5oQDT<o.5oou <o.5o-6Dl<o.50ou· <Toot:T · <o-:500u 1 ·a.529-- <o~sooo- <6.5oofJ'<o.5oou<o.5ooU 
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Number of benzene 
nngs 

Well Date 
Identification Sampled 

Q) 
c 
Q) 

£ 
..c: 
0.. 
!IJ 
c 
Q) 
(.) 
<( 

2 

(IJg/1) 

Q) 
c 
Q) 

>­..c: 
.E 
0.. 
Cll 
c 
Q) 

:;[_ 

2 

(IJg/1) 

Q) 
c 
Q) 
(.) 

~ 
£ 
t: 
<( 

3 

(IJg/1) 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS • PAH COMPOUNDS 

Willbridge Termmals 

Q) 

- c: Cll Q) 
----o 
o ro 
N '-
c:£ 
Q) c: 
Ill C1J 

4 

(IJg/l) 

-ro 
-Q) 
0 c: 
N QJ c: ..... 
Q) >­
lllo.. 

5 

(IJg/1) 

Portland, Oregon 

Q) 
c 

-m .O..c: 
~c 
N ~ 
c 0 Q) ::l 
lll;o:: 

4 

(IJg/1) 

==--
..c: 
rnw 
----c 
~~ 
t: ~ 
Q) Q) 
mo.. 

5 

(IJgfll 

Q) 
c: 

- Q) ..¥:..c: 
~c 
N ~ 
t: 0 
Q) ::J 
Ill-.= 

4 

(IJQ/1) 

Q) 
t: 
Q) 
(/) 

~ 
..c: 
0 

4 

(IJg/1) 

-..c: 
- Q) 

C1J c 
----Q) 
0 (.) 
N ro c ,_ 
Q)__c: 
.0 ..... 
·- t: 
0 C1J 

5 

(IJg/1) 

Q) 
c 
Q) 

..c: ..... 
c 
~ 
0 
::l 

u:: 
3 

(IJg/1) 

Q) 
c 
Q) ,_ 
0 
::l 
u:: 
2 

(IJg/1) 

I 

M_ 

"-!.m 
..-c ----w 0 ,_ 
c >­Q)o.. 
'0-
E"8 

5 

(IJg/1) 

Q) 
t: 
Q) 

(ij 
..c: 
.E 
0.. 
ro z 
2 

(IJg/1) 

Q) 
t: 
~ 

..c: c 
ro 
c: 
Q) 

..c: 
a. 
3 

(IJg/1) 

Q) 
t: 
~ 
>­a. 
4 

(IJg/1) 

s-22 1 02/17/aa ! Nsrs _ 1 Ns/s ; Ns/s • Nsts I Ns/s · _ Ns/s ~- Nsts __ NsJs ' Ns/s Nsrs---r- Ns/s i Ns/s-. Ns/s- I Ns,s:-Ns/sl Nsrs 

1 ________ -__ -_----=·_-_g~~2-26_8~~~ r-<~~---~~_U_!_ ... :-:~-i~U_~~~S_0~-0- ·f.-<-~--~~U_--___ L<~-2g_~U ___ ~ <-~~~0--F-U --.·~-~-~~U __ <~-S-O~Fu_·_-_r_:-:~S_O~U}_<_~~~U ~--_::~.i-~0] -- ~~~~---·_=r_-_<_i_ ~~OJI~ __ ~.<--~~~-FQ_+_-~-1-~~ ;~.-~.--~~~U 
1 =-~-=s~~~~~n ~i;r, ·~~·I ~!;! s ~!r: ~t!TI~r ~~-: ···~~~ ~~~ ~-~;;r-tt~~ t-~i~ + ~{;!~~t!-r ~Er?iir-1 
l -~~;.. ~~~i~!~~i~§ul ~)·~~ ·~· u; -i<i~~ :: .~~~ I ~~ .~~~ t ~~~=:~ .~~~ ;-<i~u ~~~~~~- ~~;~= ~~--: :~-:~t:i::~1 ;:~ T~)~ I 
~~-~:~-- ·==-·-i ~~;~~~~§ 1 ~:~~ ~- 1 -~t~~ou I g:~i I ~ i~t =~ ~E~~~1 ~~~ § ~ ~~~ ~~~ ~ ~~ ~iib I :N:~ ~ :~ ll';b j ~~ ~ :g~~ <1¥,"-l;f~ ~ ~~~-
1 102/23/01 I 8.44 I <5.00U <5.00U! 0.3041<0.100U 0.102J<0.100U <0.100U 0.330 r<0.20Qttj <5.00U 16.2 I<0.100U~<5.00U117.3 1.15 
1

-- --- --~ --~;;1~;~~ 1- ~:~~ 1

1 ~-:~~~ ~~~~- f~~ :-~~-~~~ _<~-t~~ol-:~:~~~~ I :~:~-~~~~-~;~f~-:~:~~~~c~-~r~- -~;!-=- :~:~~g~~~--~~Ci -=-~~~ t -~;~~ 
1. - - __ -· 0-3/~4/62 __ J 3.-02 -1 <01DOU! 0.620 ~T<q,y660: <a: 10~-u. :::o.1o]lu_: <0.100UJ <0.100Uf~J_Qou_L <-o~2oou :=-0.844 I ~-ft;2 l:=:Q.100U~_,3.QOU I -- ~:ta I oc~~-1 
I 09/26/02 4.76 <1.00 0.740_-+-9·109 <0.100U <0.100U <0.100UI<0.100UI<0.100UI<0.200UI1.00 I 11.6 I<0.100UI<4.00UI 9.41 L0.570 
1 --~ o3r1a7o3--;-- 3.46 ___ <a.2aaD -a.493~.2aciD:<6.2oou- <o.2oou~ <o.2aou <a.2oau <b.2oou <6-:-4oau- a:s7a -I 14.3 1 <D~2oa·u, <3~6oU 7.5T- -6.434 1 

I .. i;6_ I 02/17;~~~~-0,;?1 -j <OJOOt(),loOu ~oOUI<o.10ou -<0: 10.QIJ I <().100U I <0.100U L,oou I <Q2oOU I <o.1ooll I 0.537 I <().10~LJ r <1~00u I<O.sooul:o.;ooLJ 

l I 05126/oo <1.oo <1.00 <1.oo , <0.10oul<o.1oou <o.1oaut<a.1oou <0.1oou <0.1oau <0.2oou <1.oou <1.oou <0.1oou <s.aou <1.oou <0.1oou 
=-: . ~-=-- : 0!31_28io6 ~2.00U-T<?-oou- I <0.100LJ r·<a.16ou-l <0.100U I <O.!_aov<o:1QOU <0.1001,1 I <0.100Uto.2oou_:t_<0.100UGI~Q.Q-Uj30.1QOU _:=:2.oou- ~6:500_!)_ <0.1Q.Q~ 
I___ - 11/29/00-- a .. z~- <Q.100u_ <0.100U <0.100U <0.100U -~0.100LJl~QOl} __ ::QJ.QOU <0.100U _-::_QJ_Q9U _<0.100U I ___ 1_,_3j I _<0.100U- 0.520 O,J~Q_ <0.1qQ_l,! 
I -- 1_Q~f23/Q1_t' <2.0.QIJ_ -<2.0,J_ <0.100U 1"0.100~ I <OJ_OOU <0.10~U I <0.100U <0.100U I <0.100U <0.200U I <0.100_U I <2.00U I <QJ oou <~OOU :<0.10<J""' 100U 
I 05117101 o .642 I <o.5oou <0.1 oou <0.1 oo~l-<0.1 oou <o.10ou <0.1 oOU [<o.1 oou <0.1 oou <0.200U ' <0.1oou 1. 91 <0.1 oo~ <1.00U , <o. 1 omf<o.1 ooul 
1 ---- ! a9!2oto1 1- o.36o <o.1oou ~<D.ioou <o.16ou- <a.1-aou 1 <0.1-oou <o.1o~~o. foou <o.faou <0.1oou I <0.1-aou a.92o ---<a.iaau o.32o --o.2oo-<o.1aou ~----:~ diP- oQ"/20fo1-_l_ 0.~20 l_<o.1aou I <o.~_aou \-<-o.1aou <a.1ag_u 1 <o.iOocc <0.1.Q(lu .<o:12~"lfoo~ I <o.1ooUI <0.-100oi-:o)ao] ::0.10ou i300-t~o :1 <a~ 1o6u 
1 ... ____ _, ()3t14/Q_~--- _<Q.1 aol)_-::a.1 99_u__~:=:a.1 aQ.l.J_ <a.1_q_Q_l,!_· _<a.1_0au_ <QJ..9Qu ~QJ_()()U <:P.:!9il_u <0.1Q_ou r <_9.2oaUT<QJQ9u ~ o_:_262 13a.1_0ou :<q:._5a()yl<o.1oou <a.1o9_l}l 

I --ft~~~~~~t4-<%.~~%~-f~: ~ ~~g~~~ ~~~-~ i :~~ ~ ~~~ ~~: ~~~0 . ~~~-~~~ :g: ~ 6~~~ :6:~ ~~0 L:~c+ ~60 1 :6~i6~~ ~ :g:~~6~ ~- d.~161 - :6~ ~ ~~~~ :H6*j~K ~ ~6$6: }66~ 
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TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Termmals 
Portland, Oregon 

(!) 
(j) c I (j) (!) ---. c >. (!) - (J) ..c (j) C<) (J) c 
(J) (j) (j) c c - (!) c <>t (!) c (J) ..c ..c ..c ~c (j) ,_ 
:c ....... c -c - -ru ---.(!) (j) ..c .,-- c (j) ..c ..c (j) co (J) co ..C..c Cl(J) ~..c 0 (j) (j) ""ffi c. c. (.) ~u - ~ +-' '-'"c -- c "E c ~w "E (j) N (.) 0 ,_ ..c (j) 
ttl co ~ 0 ttl 0 (j) 0 c 0 (!) 0 c en c co CIJ ~ c >- :c CIJ c c c N ,_ N C N ~ N- N ~ (j) ,_ ,_ c ..c c..c c (j) c ~ ~ 0 0 (!) c. c._ (]) 
(!) (]) - c 0 c 0 ..a£ (J) ,_ 
u u c (]) ..... (J) ,_ 

(]) ::J (]) (J) (!) ::J ..c ·- c ::J ::J "0 ---. CIJ ..c >-
<( <( <( co fij co~ Ill;;:: me.. CO~;::: u 0 CIJ u:: u:: c"D z a.. a.. - u 

Number of benzene 
2 nngs 2 3 4 5 4 5 4 4 5 3 2 5 2 3 4 

Well Date 
Identification Sampled (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJQ/1) (IJg/1) (IJglll (f.Jg/1) (IJg/1) (IJg/1) (l-lg/1) (IJglll (f.Jg/1) ().Jg/1) (IJg/1) (IJg/1) 

"«'''""'=c:;;==""" 
_ B-37 " ieg2/17/()D ":=:0.100U[ <().100U <0.100U I <O_J_()_OU <0.100_\}_j <0.100lj_j <0.10DU_~_<0.100_lL' <~_100U <0,200U <()JOOt_ou[~_ <O§OOU <0, 100_"-'c:"> 100U 

I 05/26/00 <0.100U <0.100U <0.100U <0.100U <0.100U <0.100U I <0.100U <0.100U· <0.10DU: <0.200U <0.100U <1.00U <0.100U <1.00U <0.10QU:<0.100U 
..... dup~·_-_**_:****10 •. 2/17/00 <0 ... 100U' <().~ 1 •. 00U -~9:1 ____ oou! <:0_.10()_~ _ _::_QJ_Q()(J_ <0 ___ .1 OOL) 1< .. 0.10QU <0.1.00U ~().1 .. O.OU' <:D·~_oou .. _<__0.1()()U. <O._J_Q()U.I<D.1. OOU <Q.? __ o __ OU <O.:JQ.()U. -_~_.10. OI.J~ 
~ m-•-"""" 0Bf28/00" ·o~124T<o:100U! <0.100iT<oToou I-<0.100U <6.100UI <0.100U. <a: 100U' <Cl".100U I <0.20-0U j <0.10QU -<o-:Toou <o:Joou <-ci:soou <O.fciot..l'<ci:1oou 
~- :=-=:i11291QO _«ijo()U!lOOU <o.1iiJu, <cuoou FD1oou <o~10ou' <(ioou I <0.1DouJ <o.1oOu _"0.1oO_<JI~0_.1ool!_j_io:1_oou <o~10QI.l_<0.1_o_g:O <o.1_gau·<o:1ooQ 

I 05/17/01 0.110 <0.100U. <0.100U' <0.100U <0.100U <0.100U <0.100U <0.100U <0.100U <0.200U. <0.100U 1

, <0.100U I <0.100U <0.200U <0.100U <0.100U 
1 --- - -- -o3!1'4io2T<I:J.'1ooi.Jl<o.10ou; <o.1 oou <o.1 oou' <o.1oou <o.1obCi <o.10ou: <o.1 oou- <o.1oou <o.2o00'<0.1oou· <0.1 oou <6.1oou <o.26ou <0~1 oouj<o_.1oou 

I ___ ""-"" ____ D_2/2;3!_q_·1· _<;Q,~OOU_ <OJ_()OU <0.10DLJI <()J.QOU <0.1D_QI.J_ <0,"10-0U ·. <0.1Q()U. ···<·· 0.1_00U 1<0.100~{0.2. OOU_":<O._! .. OOU 1_."::0.1()Q_lJ_"_:::···0.1()()U ~() .. 200l.J 0.12~ __ _:_ <0.10 ____ 9_!}1 

1 -- =~-:: ,g~~~~; · ~~ ~~~&I~H~~~ ~;§~~ :~ *~~H§ ~~]t;r~~ ~~~8 :~ ~ ~~~ ~:g ~~~~ ] ~~~~ :~J~~r:~ ~~~i :& ~~~~ 1 ~~ :~:~-~~~~& :~s~~ : :~s1 
1·=~~: '"iii['i~1~'iiflif~i!"n!~!YJi~i:. '~il~'~if-~_~iff1i;[1~iJ1 '~!~ c'if".~;J,'~1IT~;"I ~- -- ' . - - . ~ - . NS/F NS/F I NS/F~S/F : NS/F t~ NS/F NS/F I NS/F_jjNS/F NS/F I NS 

-~~;~= i ~~~~- ~--~-~r~ --~~~~·-·.· ... · ~~~~ r ~~~~-- : ~-~~~ -t__~~}~ -~~j~ ~~~~~~! - -~~ ...... -~...... -·--· ....... ----··-- ·----··· ··--·--~---3tQ ___ ·····--·-···· --· 
~0.1_Q_QU <0.1_QQU i,<0.1 OO_U, ~Q.1 OOU . <0,1DOU • <0.1QQU. <0.1_QOU_I __ <0.20QU :::o.1.00U ~ 0.22_.~ <0.1 I 
<0.1 oou <0.1 oou~io.1 oou <0.1 oou <0.1 oou <0.1 oou <0.1 oou 1 <0.2oou <0.1 oou ' o.239 <0.11 
<o.16ou <o.1 oou ~<o~-1oou: <iS'. 1oou <o.1 oou <0.1 ool.J . <o.1 ool/ <o2oou "<o.1 6~173 1-<EI 
<o.1oou 1 <o~1oou <o.foou 1 <0.1ciou<o.1oou <o.1oou <0~1DouT<o.1oou <~1oou -<-o.1oou .. : <o.-il . 

1- --~t,~~~~r~~ 1 ~!~~;~,:~;rat~:~~~~ 1~:~-:~1~~ ~J~i; ::1 :r~-:~~~~1fl:l;~~~~~ +~~~~%~ 
I -· --· ':ti~~!~1~~~!1JI!!i~HiB11t~~f!!~i!~lllt*!!~'[~~i~~ 
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TABLE 3 
GROUNDWATER ANALYTICAL RESULTS· PAH COMPOUNDS 

Willbridge Termmals 
Portland, Oregon 

Q) 
Q) c I Q) 
c Q) - Q) ("') 
Q) >. Q) ::::- Q) ..c c Q) c 

..c ..c Q) Q) c ..c c • <l.l 
Q) N_ <l.l c ~ 

:E - c -c ro - Q) - Q) <l.l ~c ..c ..-- c <l.l ..c ..c Q) (ll Q) ..a..c O':lm ~..c c 0 <l.l - Q) 
~<l.l m ...... 

a. a. (.) ~o ~ ~ ...... ~c ~ ...... c c c 
(IJ (IJ ~ 0 (IJ 0 Q) 0 c 0 <l.l 0 c Q) N 0 co ~ 

0 '-- ..c co <l.l 
(/) c (ll c >. ...... c c c ..c N '- N C N ~ N- N ~ ~ mE '-- Q) a. ..c c <D Q) Q) c..C c Q) c ~ 0 0 a. Q) - ml:: Q) '- c 0 c 0 ..c ..a ...... ::s ::s "0- (ll 

'--
(.) 

~ c <D ::s Q) <D <D ::s ·- c ..c >. 
<( <( co (IJ m~ ill<;:: me.. CO<;:: 0 0 (IJ u:: u:: c"C z 0... 0... - (.) 

Number of benzene 
2 2 3 4 5 4 5 4 4 5 3 2 5 2 3 4 rings 

Well Date 
Identification Sampled (~g/1) (jJg/1) (~g/1) (~g/1) (jJg/1) (jJg/1) (jJg/1) (j..lg/1) (~g/1) (~g/1) (~g/1) (jJg/1) (jJg/1) (]Jg/1) (I.Jg/1) (~g/1) 

1 
_ U-3 j 0211710Q_ o.142 ~oou I <0.1 oou_<Q,1oou I <o.1oolJ_ <o.10ou' <0.1oou I <o.10ou I ~o.1oou «;2oou! <o, 1 oou I o,)7o ].<o.1oolJ_I <1.oou 1<0._1 OOLJ <0.1 oou 

o5t26too <0.5oou <o.1oou <0.1oou <o.1oou <0.1oou <o.1oou <0.1oou <0.1DOU'<0.1oou <o.2oou <D.1oour-D.119 1 <0.1oou <2.oou <0.1oou<o.1ooul 
_ ------ 'oat28too- o.1451 r:-<o.1oou <o.1oou 1 <o.1oou-~ <o.16iiu <o.wou, <o.1oou <o.1oou <o.1oou <0.2omT-<o.1omTI~5-3 · <D.Toou I <1.oou- <o.1oou <0~-10ou 
1 --- --11/29too-<o.1oou <o.10ou1<o.1oou[<o.10ou <o.1oou -<o.1oou'<o.1oou:<o.1oou-<o.1o6u <o.1oou.<o.1ooul o.12o ___ <o.1oou1 o.160T<o.-10ou<o.10ou 
1 ----.- '"'~ 11129/oO -<o.1oou- <0.1 Oolf <0.1 oou 1-<0.1 oo~ <o. 1 oou <o.1 oOu~ <0.1 oo~ I <O. 1 oOU I <O .1 OOlJ I <0.1 oou 1 <O. 10ou <0.1 oou I <0.-1 oou 0.120 _<0._1oou <0.1 ooul 
1 __ __ 1 02/23/01 1 9.117 <0.1oou <0.1oou l_<o.1_oou:_ <0.1oo~o.1_oou <0.190u -~0.10Q_LJ_j~o.1q_Q!:J_~.2oou_\-:Q.100L.J_ _ _Q.J§2 [<(_o.1oou -::Q.,500U_<o.1og_t:Jt:Q._1oou 
j-- - ___ ("65Q. 7/Q:!_I o._1_1Q_ 1 <O~ 1 oou i _<0.1QOQ{_<0.1 oou ____::o.1 QO~Q.1 gou _<_0.1 oou <{).19Q!,!_I_<(_Q.1 oou <0.2oq~~.:.1 oou _0._1_34 ~~Q_Qu! <0.50ou _<0.1 OQL.l_i.:':.QJ ooul 

~- _ --~-~~L?Btoal· :_,;.os-:-<1.oilUI1:32 --<1.ooUT <1.0ouT<1.oou <1.oou I <1.0oUT <J.oou ~ <2.oou L <1,oou f1a -~ __ -·------ _ 
dupl 08/28/00 4.47 , <2.00U I <2.00U <0.1 OOU <0.1 OOU I <0.1 OOU. <0.1 OOU 1 <0.1 OOU ' <0.1 OOU <0.200U ! 0.367 10.4 <0.100U [<2.00U I 6.48 _Q.544 

- - -- -11129/00- 1- --1:Ei6 r <0.100U I 0.660 --I <0.1oou <o: 100U -<0.100U <0.100U ___ <0.100U <0.100U <0.100U-- 0.220--l--i-38 <0.1oou I 0.760 1.92-Q._340 I 
= ~-~~~~;~~~ 1---~~~ <~;~Fu~ ~if_ I <~~~~u ~-<~;~~1!.~-<~~~~u -<~;~~u I ~oN~~~u ~-~~~~--- ~~~~~T-=<~~~Fur~~~~~ -<~;~~u \ <~~~FLL ~~i~----~~~~ I 

-- I ~~~~~fl ~~~ ~~fT~~fr~~r=- ~~;C ~~- ~~; ~~rF~~~ i ~~;~ r ~~~I ~~~ ~ ~~F1~~ :-~~;~ . ~ft~ 
- -~69726102 ·- 2.~~<2.5o~<2.5ou <o.1oou-~~<0.16ou I <0.1oou-. <0.1cJOu-\-<o.10ou \ <o.1oou, <0.2oo01 <2-:-5ou I 7.6oFo.-1oou -<5.oou 8.14 1 o.57rl 

I CIL:i[) o9t26t02 1 3.4o<2.5ou -<2.5oli-<o.1oou <0.1oau·~-<0.1oou-<o.1oou1<o.1oou -<0.10ou:<-o.2oou1 <2~5ou~ 8.72T;:o.10ou <5.oou- -9.76 ___ o.842 I 
r-· -, o3l17/o3j Ns7F--Ns/F .- NS/F -Ns/F - NstF- -NstF 1 NstF- Ns/F I N-s~F Ns-,-F-1-NS/F--Ns/F -~ Ns/F _: -,,rsw I _Ns/F I_NsT~ r 
1 __ -_-_-=-"-· ---:10211!100 ---; 19: I <Q.100lJ_ <0500U ;o.100U I <0 100"' <o-_100!<".100\ro.1oou~-~o.1oou ~~-2ooU-;:;;ooul-2.63 ;0.100U 1_<1.00~2 r<0.100Uj 
I 05/26/00 <5.00U <5.00U ~<1.00U <1.00U <1.00U <1.00U <1.00U <1.00U 'I <1.00U <2.00U ~1.00~<5.00U I <1.00U <5.00U I 2.04 £1.00U 

---- -o8t28too · -<2.5ou-- -<i5ou <o.soou, <o.1oo0 1 <0.1ooi.J I <0.1oou <Tioo\F <o.10ou <0.1oou · _<D~2oou <o.1oou -~,_52 _<o-:-1o§u -::.?.sou 2-:-29 J<0.1oou 1--- ---- 11t29/0~,--- o.8oo ___ o.1oo ____ <o.1oo0 <o.1oou l-<o.1oou L <0.10ou·:-<o.1oo-u <0.1oou <o:10ou, <0.1oou <0.1oou ~.02 <OJ_90U 1 _2.6_Q_ 1.Q§_ __ ::9_,1_9DUI 

~~--=- ---_ ~-~~~~~g~ -:':.~:~~u f ~-~~o _ ~~7: -I <QN~~~-lJ 1 <~~~~-u I <~~~~u-1 ~~~~~u ;:<~u I <~~~~u ~<_~;~~LJ~ <~~~u ~--~;~~ --~~~~~~ ~c~1~u ~~~;,~ 11 

<%~~~~~ 
1- .. - n i ~:g:~~ ~~~ j ~~;;-=- ~~;~~~;~ ~-*;;::::;--~~; I ~~~~;;; -:.r-*: ; -jW{ I ·~~;. I ~{;; -1 ~~~~~--~;;; '-~~~ I ~~;; I 
-- · --I a·3T18703 <2o.ou- <2o~o-u -<2-o.ou ---io8 -<1.oou <1~oou-~2~54 1-<Toou ----1:89 · <2flDD 1 <ZD.au·l- 36.o-<1.oou- <4o.ou 55.6 -1 11.3 
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TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Q) 
Q) c I Q) c Q) 

~ :2 Q) M Q) c 
Q) >, Q) Q) c 

c'{Q) 
Q) Q) c c • Q) c Q) ..c ..c ..c ~c Q) '--

:E ..... c -c m- -m ~m Q) ..c ..-c Q) ..c ..c Q) ro ID .C_c OlQ) ~..c c 0 Q) ...... Q) .._.,Q) ro ...... 
0.. 0.. I,) .._.,u .._., - ..... '-'c .._., ..... 

Q) N U c c ..c c Q) ro ro ro o ro 0 Q) 0 c 0 c ~ !!! 
0 L.. ro 0 Q) [/) c ~ c >. ...... c c c L.. N '- N C N ClJ N- N ClJ ..c c 

Q) Q) ..c c..c c Q) c '- c (':> c ._ ~ Q)_c 0 0 Q)o.. 0.. Q) Q) ...... '-
I,) I,) c IDe Q) '-- Q) 0 Q) Q) Q) 0 ..c .c ...... ::::! :::J ""0- [lJ ..c >. 

roi!l: Ill~ Ill~ ·- c c""O <( <( <( ro ro roo.. () 0 ro u::: u::: _!,) z a.. a.. 
Number of benzene 

2 2 3 4 5 4 5 nngs 
4 4 5 3 2 5 2 3 4 

Well Date 
Identification Sampled (!Jg/1) (!Jg/1) (!Jg/1) (!Jg/1) (!Jg/1) (l-lg/1) (!Jg/1) (l-lg/1) (!Jg/1) (!Jg/l) (!Jg/1) (f.!g/1) (f.!g/1) (f.lg/1) (j.Jg/1) (f.!g/1) 

,,,~· ., •.•• :.·,· ··i~ .. ;:: ·.;-;-,-•. -.. - .,,~~~.:·r~ ~-.~~ ~·· ~-: >;;-;:-;;;,;: .. ;.;.:,: ><i<i'"i~.;:"•:;.•:: >>>;;; ;-;1, 

~- ·~:~~ -- -- l ~~~~ ~~~~nj <~--~~~lJ [:~:~~~~I :~:~~-~~ ~~~-~~§~ ~-:~:~~b~-~ :~:~~b~ I :~:~~~~II:~:~~~~_[ :~:~bb~-~; :012~0Q~ I :~:~~§~I ~%~~~ILl :g:~bb~ !• <~1b~U-~-~~~Ui :g:~bb~l 
I u::rr-~ i 03/18/03 1-1.72- <0.200U~ . 0.308 <0.200U <0~200Un <0.2ooU I <0.200U~- <0.200Li <il.200U- <0,4001T 0~384 ~ ,_,.---80~200\J <3.60\J 1- ~~ ' 0.5411 

~-~~-~:1-~~~-+g~)~:~~gr· <02~~~u;-:~~k~~~ ~~~:~~g~ I~~-:~~~~ :§-:~g~~ .. :~:1~g~ f:~:}gg~! :~:;gg~ :~:1[%~~-~~~g~ ~f~g~~ ~0~1~gong~~g~r~it~I<O~~g~~Q~~~:16g~1 
NOTES: 
< = Less than the laboratory method reporting limit (MRL) 
j.Jg/1 = Micrograms per Liter 
ND =Not detected above the MRL U = Analyte Included in the analvs1s but not detected 
2100 and 5/00 data from IT Corporation 
8/00, 11/00, 2/01 and 5/01 data from KHM EnVIronmental Management, Inc. 
IT Corp Data recorded as reported in Second Quarter 2000 Report 
Analytes reported in alphabetical order 
NS/F = Not sampled floating product present 
NS/S = Not sampled sheen present 
1 = Sample rerun outside of hold time due to low surrogate recovery reported in the Initial sample as a result of an extraction error. 
dup* =duplicate for 8-30 submitted as blind duplicate labeled as 8-50 
dup**= duplicate for 8·30 submitted as blind duplicate labeled as 8-31 
dup***=duplicate for MW-37 submitted as blind duplicate labeled as MW-63 
dup****=duplicate for MW-26 submitted as blind duplicate labeled as MW·1 
dup** .. *=duplicate for B-30 submitted as blind duplicate labeled as B-99 
dup******=dupticate for 8-4 submitted as blind duplicate labeled as B-56 
dup*******=duplicate for 8-7 submitted as blind duplicate labeled as B-81 
dup********=duplicate for 8-37 submitted as blind duplicate labeled as 8-1 
dup*********=duplicate for 8-10 submitted as blind duplicate labeled as 8-66 
PAHs by EPA Method 8270M-SIM 
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Sample I.D. 

CHEVRON 

Sample 
Date 

Arsenic 
(mg/1) 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Term1nals 

Barium 
(mg/1) 

Portland, Oregon 

Cadm1um Chrom1um 
(mg/1) (mg/1) 

Copper 
(mg/1) 

Lead 
(mg/1) 

Mercury Selemum 
(mg/1) (mg/1) 

Silver 
(mg/1) 

Zinc 
(mg/1) 

I . B-7 __ l 021!?.~Q ! o.cg_~o : -~1~-- [ __ o.o01_Q7 ·t ____ Q.:Q066_g_J O.QJ34. _ ! o.0042_5I<O.QQQ~QQL)i o.oo125 !<9:9_Q.1Q!JUI g.o~34 _ 

1 duP*******f~;j;~~~~ J----g~~~~~---t--K;~}--RK~&~~~~ · · ~:~;~1 ·1 ~:~~t6 -+ ~:~~1~-f~Kggg~~~~ g:gg~~ ~~gg~~g~ -- 06~18~1--1 
1

-- ----------' DB/25/00 ····- NS/F J ... NS/F -- NS/F - --NSTF-1- NS/F . LNS/F- .. - NS/F- T ----NS/F. ·-NSIF ~f- NSIF I 

-- -f1/30~ Ns/ST NSis r- NS/S I NS/S ---,;[SJif-1 Ns/S- -NsiS~:- NStS-- NS/S--~ NSfS --, 
---_____ - ---~ 02t22/Q_1 I o~031_H--_Q..Ot:)9-- <o.oo1oou I <0.001QQU-_o.oo311 _ -~-00100l.J <o.o6o2oou' <O-'-Q010oU[<Q._Q01QO_Q_~Q:oo51;3_1 

I 05/17/0f'().0364 0.0587 <0.00100U' <0.00100U 0.00157 I<0.00100U <0.00100U <0.00100U;<0.00100U' <0.0100U 
- _ __ --~ j __ Q_3t2oiq~_J_:_o.oi~_5 I ____ o.o642 ~<o.qg1oo[T <o~oo1pou- o.o2o9 _l<o.-661oqQ_<o.ooo2o§u <o~oo1_g_qy_i<~oofoou _.e:o:oo5op_L)_ 

I B-9 ~05/23/00 I 0.01771 0.139 ! <0.00100U 0.0176 0.0286 I 0.00848 <0.000400U 0.00123 i<0.00100U: 0.0616 
f--- -- o8i251oo--l o.0116 -~ 6.0534 ! <o.oo1oou:--o.oo27~o.6675c)ro.oo214 1

1
<6.6oo2oou <o.oo1oou <O.oo1ooCf 6~6228-

j --- -6~~~gj@~-~~--~:~~·~-~· --··:~:- 0~0~~ --~J-gg~~6u-1::£o~\6~~J· O~o0J2~~--~;<o~o~~6~d:~-:~~-~;~~~ -- }gg.g;··· :g:ggl~~~-~~o~\~tuj -- --------------- ------ -------·- ------ ·------- ·-----~--- --·----u-.. ------ -______ .. ----- ... ______ ------ . ------- .l 
1----- ____ --{_¢~jl~j~~---J ~:g~~~ I .. ~ g:g~~~ _I ~g:~~~~~~ .... ~.:~g~!~- -g~gg~~~-~;_ g:g-§;ci~ ~o06°o1°go~u\ :g~§g1g~~ ;~;§g~gg_~l--{~g~~~u 
,__ ----~ g~;~j~; - g-~g~ ~; -·· g:g::~ -:K~g~ gg-~ -<g:gg~g6u. <g:~g~~Ju[ <g:g~~a~u :g:gg~;g~~· :g:gg}~~~ :~:g§~ §~-<O~o%55~~~?_ ·-···-------·-"" --- ·----------···· ... - -- ., _______ -···· -+- ---·-·· . -- ------- ..... -- ........... ____ ' ----· ··-······--···-·· 

1_~~- a~~!~ •. ~ ... ~ t_~~ I __ !:!i. ot_;i ~_-_:_ti;~~~~--~;~----=' g;xu.-_-_ ~---og;~~- :;~_~ ~-~i~~ii;i~ -~--~-0-~~;; _ 1
1 

---- ---- ---- 1 65l23too -- 6.o354 -~ o.~ <o~oo1 oou o.o2ss- · - o.o384 ·1-o.o115- <a.ooo4oou ·a.ooi29 -<o.oo10ou · o-:a-631 ___ _ 
~----·-- --To8725too-f----o.o314 · · ---o.a657 - <o .oofo-~:oo 199 ; 6 :oo36f3T-o.oo141 1

, <o.6aa2oou 6.oofos-:<o.ocffooiT ____ ci.o1 i1 -
I ------l11T3otoo-l o:o3o7 --.. o.6946 . <6~o1oou[ o.oo59o r ··a.ooaoo . o.oo25i <o.ooo2ooi.J -6.oo131 -.~'<o~~oo10olJI 6:0165 

--~I -02£~t6fT O.Q323 - ' o.p611 -,1 <0.001 oou jl ~p.ob1 OOl.J <0.00209U <o.ooi qou, <0.000200_LJ,__9.00184 ~ -<0.001 ooDr<o.oo50QtT 
I _QS/1_?/01 1

_ Q.0395l ___ 0.0567 <0.00100_L)_ <O.Q0100U I <0.00100U_I<O_jl01QOUI <O.OO!_OOU ~0_.00100U <0.0010_Q~<Q~0100U_I 
' 09/19/01 0.0234 0.194 I <0.00100U 0.0249 0.0466 0.0161 <0.000800U· 0.00104 <0.00100U 0.0793 

u~ <0.00100U I <0.00200U <0.00100U <6.000200Ui <0.0016ouT<o-
l I 09/24/02 r 0.0290 I 0.0607 '<0.001-00U <0.00100U <0:00200U <0.00100U <o.ooo:wou <0.00100U,<0.00100:~ <0.00500U 
L - 1- o3t2oi6IT-6~327_~---~o620 _ , <Q)o1oout_~o:oo1Q9U -<o.oo2oou ~<6~oo1opu:<Q_.goo2oo_':!j--~~oo1ool.J_I<o.oo_1pou_ ~o.oo~Q()U 
I B-11 I 02/18/00 

1

! ~.0386 0.985 II 0.00408 0.130 I 0.214 0.0959 <0.000200U 0.0034 <0.00100U 0.~56 I 

1 

----- ~ 05J23too , o.o219 1 0.236 f-<O.oo10m.J o~o25_8 __ 16:-o4o7---, 0.0112 <O.ooo4ooLTD.oo233 <O.oo-1oou -0.0732 1 

----- __ -- -_08!25/QO o.029~ T o~o809 _ <o. bo 100<4-- 0~:@543 - I o.oo785 I D~OQ398 t'o.Ooo2og_iJ;'o~oo 100D <o.oo 1 oou: _D~027:fl 
1 11/3otoo . o.o277 I -- o.113 <o.oo1oou, o.oo986 l o.o121 o.oo575 <o.ooo2ooul o.oo146 <o.oo1oou· o.o288 -----=-- _ - i_ 02f22/011__ 0.023{-1 0.05]3 _ <0.09100U_ <tf00_1_QOU ~:OO~OOU _"=P.00100U <O~QOO?_OOU-<O.O_Q100U--<Q.00100LJ_. <Q.OD50_9U_ 

05/17/01 I 0.0291 ; 0.0553 I <0.00100U <0.00100U I <0.00100U .<0.00100U; <0.00100U. <0.00100U <0.00100U 0.0100 
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TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Sample I.D. 
Sample Arsenic Banum Cadmium Chrom1um Copper Lead Mercury Selemum Silver Zinc 

Date (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) {mg/1) (mg/1) (mg/1) 

' 
,-,,,,,, 

B-14 
~-- -~-~:-.. -·- .• 

0211§IOOFf:~BZ _0297 -I <0.001_00~c---ll-0290 +- o.053_ _! o.04_03~_Q2oou! o,oo134 _ <0.00100LJ . o.OB7L 

~~~~~~~~ ··· ~--~;~~- -£;Ji4 -,- =~~§~-~gg~ ··· o~o0d15f5 To~~o0J:~ Ji_ oO.o~::8 --~=~~gg~~~~:~%.g~~~~--~~gg~~~-- ~:g~§}-
I - ----~~~--

·······----·- ------- ····---,---·· --- ,----·- ··c-c-
11/30/00 I 0.0292 . 0.0724 ; <0.00100U 

· o21221o1 1 ·a.o299 \ - o.o6o:r---,-<o.o61oou 1 -~---<o.oo1ooor-o.oo696 -~ 
""0.63.73--,- 0.0553. m <0.00100U[ <0.00100U ! <6.-00100U-<0.00100U <0.00100U I <O.bo1oou· <b.o01oou! <o:6100U .. I -------. --- -- ----------· -~- ···------;··· ------ ------- ---------,----- ··---------· -------- . -------····- -------- ...... ,-----······· --

B,1!1___ . 03/2QJ03i_Q._04_53 ___ c-"· 06!l:J__i_<0.()01 OOU'-<0.001 OQLJ___<_0.00200_1J_!<0,00100U, <Q._Q_002QOU <Q .001 OOU <O.Q01 OQU I <0.()0500LJ_ 

B-20 Q312Qt'03 0.0107 . (),04@_ 1 <0.0010QU 0.00109 _ 0.00389 r<0.00100U:<0.000200U <0.00100U I<0.00100Ui 0.00501 
r·- - ······----~- - I ···-~ ------ ---.,--· ---~----~-·-···· ------ ······- --· --r---- ···-----:--··· ·· ---

H
9/19/01 . o.o3o6 __ o.1o7 <o.oo10ou! o.00833 _I o.o107 __ o.oo322 <o.ooo2oou <o.oo10ou:<o.oo1oou o.o259 

J/21162\_ .. 0.0405 O:o662-· <o.oo1oou <6.oo1DOU <0~00200U <o.o61bou <O.ooo2oou <o.061oou ,..0.06109 - 0.66852 

-~ ;_;;_-~~~~----\_-_ 6·~4 __ :?:-. ----~:~~~--5 r:_~:~~l~-~~ k_-=~----~~~~~-~~ l =~~~---§~---~~;{_~:~-~~~----~-~~· :6~~-~-~~~~~ :~:-~~~~~~-=-·:_ ~--~g~~~-~~:_ :~:-~~-~~-~o -····-·-1 . ----·- ····-····· ------- ·····------······ ------~---····--··· - ····----.,--·· ---· ···········----· i ---·· ---····· :· -------

B-28 ~;~;~7~~ o~o0dJte+-~:~~; -- ~:g~~~! ··· ··· ~:~~;~- : o~o~6~ i K-~~~~ 1 :~~~~~~~§~1---~:gg;~~ ~:g~g}~~~; -o~o~~3 
------08J2-5Joo- 6.oo53o- · o.12o :··<o.oo1 ow-o.Oos25 ·· ' o.o152 -~ o.oo565 · <o.oo026ou (:i":.oo-134-~<-o.oOfoou ·-o.o564--

B-21 

I 
I 

1--· 
I 
1---·· 

-- -----------·· ----··--- .. f"T··------------··------ ------------- ---- -------------- ·--- r_._ _______ ------

+~~ffo! I ~:ti~ l. o~~,t~i :g~~:~~ ig"f!i~ l og~l~; ,_ &g~~Y; 1o%W:J!. z~gm I:Hgi!~ ~%i= r·-· 
I -
L ______ _ 

I 
B-29 . 09/20/01 \ 0.0110 0.292 

1

: <0.00100U' 0.0286 , 0.0531 \ 0.0264 ,<0.000200U 1

• 0.00385 <0.00100U 0.122 

.. ~· gi~~~ ·,~~ ;:~B t~!~r i!~gi~~ 1 ~Hgi:~ ~~-~¥,iF:§~lg~~l:t!~~;, <~l~i~iur:~;~r~~~r~i~~~' 
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Sample LD. 
Sample 

Date 
Arsen1c 
(mg/1) 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Termmals 

Banum 
(mg/1) 

Portland, Oregon 

Cadm1um Chromium 
(mg/l) (mg/l) 

Copper 
(mg/1) 

Lead 
(mg/1) 

Mercury Selenium 
(mg/l) (mg/1) 

Silver 
(mg/l) 

Zinc 
(mg/1) 

8-30 . ·I 02/18/00 I 0.01-S5t 0.327 I -0.0355 - ---0.0269 1

• 0.0~ 0.0482 i<0.000200U! 0.00265 1<0.00100U 0.238 

~-------. --~ --~g~1j;/~5-Fl~J~f- -• ~0~~~=--66°o~9:68 - •- -~ ~:~~1~~=. ~:~{;~ -:- o~o%~~89_-r :~:~~~~~g~!;~_-gg~~~u ~~:~~ ~ 6~~,- ~K ~~~~-- I 
I_ --- ·· -+11/3otoo 1 o.o175 •--- o.o513 :·-<o.oo1oou <o.o61ooui<o.oo2oou·<o.oofomJ<o.ooo2ooD o.o61b3--<oJJo1oacc--·o.o-116 1 

I -~-dup••J~~1~~: ~g~;i ' K~~f 1-gg~~~}i. g.g~f!~ l-~.g~~~% {~~~~ !jg_~g~}~~8~%T~g~1g~g~~~~ I 
---- . ···--_ - 09/24/02 _·- 0.0126 ---0.0495 ___ \ <O.oo1oou <ci.001 oou I <O.oo2ooLn<o.00100U:<0.000266u~o~oof97 o~oo126---;~~05oou l 

~····~::·:J ~!~~tr~~~t~~ ··~~!~:~~~1 :~.~~:~~r =~·~~~~~~ ~£ig:~~~:n~1~~~~~1~ ~: ~i~~~~~i~~~ _!i!~! 
1=-~-!.L_•i~--~;;~h_1~:_;_-_:~~--i ~E_ t~_:--~mf~.- ;;;it;;;,;t_~~~--4_;1;:~i~--~ :~:E_~_i r~~;~~~ _ --~~;,~u __ J 
--- · ------------- ------ -~------------ ------ -------- ------------- ---i ------- ---- --------·· ----- -------------1 I ----- _0912-!{92 _0.00204 ___ ~____Q:_Q_?74_____3).qQ100U <0.00100U -~0.002QQU <0.00100LJ_~O.OOQ?OOL! <0.001()()_LI <O.OO_!OOU 0.006Q9 

l--~~~8 _ r ~~;~~~~-u---~:~:;-~o~~;~6o: -(~--~~:~~u ___ Q~586 _: 0~011;~--- _ o~~:~~\1_ ;:~:~~~~~~~ <~-~~:;~u :~~~~~~~-~-r---~~:: 1 
~-=--:_-.: •. ~~~~gL g~~~ -~ g~;:H :~g~~ci~u: gg;f,;~; I· g~~ i {g~~ggg~§g~-;ggg~~u Igg~gg1f,&':2 -

t~~;;~~~~ g:§JH-%~& ' ~ggg~gg3t g.~~~· , g g~~~ I&g:r;~-:ggg~gg~: <g gg;g~"~~ gg;~%tt ~~!~ -~ 
---,--05/16/01 + 6.0135 T o:o374 I <0.00100ITt o.oo128 0.6023-1 ~o.obi47 '<o:oo100U I <o.ob1oou <0~0-01000f<0.0100U 
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0 
~ 

Sample I.D. 
Sample 

Date 
Arsenic 
(mg/1) 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS. TOTAL METALS 

Willbridge Terminals 

Barium 
(mg/1) 

Cadm1um 
(mg/1) 

Portland, Oregon 

Chrom1um 
(mg/1) 

Copper 
(mg/1) 

Lead 
(mg/1) 

Mercury 
(mg/1) 

Selenium 
(mg/1) 

Silver 
(mg/1) 

Zinc 
(mg/1) 

CR-9 02/18/00 I 0.0167 : 0.236 I <0.00100U I 0.0194 0.0286 ;I 0.0156 1<0.000200U
1

' 0.00187 <0.00100UI 0.0769 
I - -- o5i2:3/00 -0.00298 -1 0.0413 - <0.0010QUL 0.00300 ·- 0.0038"( o.o6188 <0.000200U-- 0.00112 <0.00100U 0.00893 
1 · --· 08/25/oo · o.o0160I-O.o3ill5 <0.001oou ~-<o.oil1o~o.o0143 · <o.oo1ooU <O.ooozOou <o.oo1ooO <o.o010ou<o.ofoou 1 

I __ d"i> ()8/25100 {_o)o16()_ .o.o3o5 J<o]lo10ou· _ <o.001oOuCo.oo17o- <O.oo1o~llto-:-ooo~oou <o,Oo1ooti <o.Oo1ooul __ o.o16il"-l 
I 11/30/00 0.00162 0.0222 <0.00100U <0.00100U I <0.00200U <0.00100U <0.000200U, 0.00283 <0.00100UI 0.00503 
I """ _11 130100 _ <O.oo10oJ- o.o222 --~ <o:o010ou <0.001 Ooli 1 <O .oozO()u I <O.o01 oou <0.00()20o0J o.oo114 <O.oo 1 oqlJ I <o. o05ooU I 
I _ __ : 0212_ 219.1 ___ <o.oo10Q!JJ_ __ Q.02~§ __ 1~9-Q_01o_ou_ 

1 
<o_ .OO!OQ_lLI <_o.qo~oo_ u j<Q.OQ_1oo __ u __ ~o.ooo_2oou; <q.oo1oo_t,J <Q.oo1oou1 <o:oo500LLI 

I . 05/16/01 ! 0.00142 I 0.0291 1 <0.00100U i <0.00100U 0.00246 <0.00100U <0.00100U! <0.00100U <0.0010%Kt 0.0100U 

l -~-~~~ 1_--_d--u~---~~;~~:;~~ ~ .. -o---~o:~~~ ~La~~::: ___ :_<~--~~:~~u-~]:2~21-~_o~~~~~~5-:L<o~~~21:: __ W:<~::~26!~_ r~~:~_:~u ::~:~~~~~~~- -o--~~~~~u ____ --1 -------- ------ --------··-··· --- -----. -------·· ----- ..... ------ -----·· ------ ------------- ----- _________________ ! \-- ---j g;~~~ i ~:~~1; ----<l"oS:ff.,-- 1 <~g§~ggu: gg~5~1 j_ ggo"ffs. g~tJ~:~g~~~~~-g~g;;t-¥gg~1~~~ -gJ,6!o-1 
r--~-- -~--i~g~rl ~ ~~~~~~6~~~~0~~~~~4-~ ~~~~~~ou~:~oJ-o~~~~~~ou --~~--J 

--- -o5716tof ·o.o587 --0.111 <O.oo10ou -o.6o362 - ; -6.oo62B -- o.oo314 <o.oo1Cioo'-f-o.oo243--T<o.oo1ooU -om~f3 --
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0 
0 
""C 
0 
0 
1\) 
0 
~ 
0 
(1'1 

Sample I.D. 
Sample 

Date 

KINDER MORGAN 

Arsenic 
(mg/1) 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS· TOTAL METALS 

Willbridge Terminals 

Banum 
(mg/1) 

Portland, Oregon 

Cadmium Chromium 
(mg/1) (mg/1) 

Copper 
(mg/1) 

Lead 
(mg/1) 

Mercury Selenium 
(mg/1) (mg/1) 

Silver 
(mg/1) 

Zinc 
(mg/1) 

. MW-8 I 02/16/0o o.00974 T o.o566 <O.oo1oou. o.oo396 I o.o0476 o.oo569 '<o.ooo2oouj<o.oo1oou l<o.oo10ou o.0344 

I 
· J_§5!311oo- - o.oo34.!'_ I_ cfo22s <o~ooiOOu I <O. oMoou :_ <OcoozOOu~.Oo 1]ou <6.0002o6U <o.oo190u: <0,001 (]()U- 'h00788_I 

! 08/24/00 0.0136 1 0.0381 I <0.00100U <0.00100U '<0.00200U <0.00100UT<0.000200U <0.00100Ui<0.00100U 0.00799 
~----- ·-12to1too 1 -0.0177-- o.o'71o---~o.oo236 -- 6.oo195-~:-6.oo2720.00250 <o.o62oou o.ooi3o~o.oo10oli.- o.o2o7 
I ----~:_021_22toT-~ o.o11 f j_~_0.0249 - ~o.o6_1 oou - o_.oo13o _l_o.oo234 · <o.o610ou <o.oo_2oou-. <_o.oo5-ooll_ <o.oo1_g_pu:_- ·o.QQ72o 
I_______ - 05t1_6/Q1 0.00942 I _Q.Q308 <0.00100U: <0.00100U 1 0.00119 <0.00100U <0.00100U <0.00100U <0.00100U1 <0.0100U 

d!:Je.r-_ 05/16/0~1~-_o:op931_t o.g~-i6-.-.,;o:-oo1pou _<o.oo1 oou +).00135_ ~o'.oo__1 ool..l)_ <o.o610{i'Uko.oo1ooll_l <O.QOTooul-6~_9_20~-~ 
~ 09/21/01 0.0168 0.0637 : o.aa141 

1 

0.00219 0.00350 <o.oo1oou <O.ooo2oou <a.oo1oou <o.oo1oour 0.0138 1 

_ · -- J-o?Z14iQ2 ~_9.00198 I_- o.o213-<o:oo1oou -<o.o6Toou_ o.oo376 1<o.oo1oou-<o.ooo2oou<o:-oo1·oou -<o.oo1o~ot o.o6824 

1
-. ___ _ _ dup __ 03/_14/~j O:,Q02§..1 ~ _ _Q~022Q_I1_<Mo1 oou 1 <O .001 oDD . o .00337 I <O~oo1 o00'-~Q'.ooo2oou _-:9 .oo1 ooO , <~foo 1 oou __ o_.o-1 g; __ 

09/27/02 0.0116 0.0592 0.00130 T 0.00258 L0.00514 0.00294 <0.000200U· <0.00100U 1<0.00100U 0.0230 
I -- --~ o3/18/03 - o.oo4121 o.o4o8- <O.oo1oou :· <o.oo1o6D-I <6.6o2oou <o.oo1oou <O.oo62oou <o--:oo1ooU <O.oo1oou- o.o-6597- I 

1

- ---- . -tfueL 03/~ 8/0f', - 0. 003~~-t 0. 0408 I <O:oQ.1 oOu = <0~ oo1.o_ou -I <0 .oo2o6u I <(),00 1 oou~ <6 000200U <I[ 001(l0lil <O.QO 1 oou! :_ o-oo81 Q 

MW-10 I 02116100 I 0.0311 0.266 <0.00100~1 0.0250 I 0.0493 ' 0.0256 <0.000200U <0.00100Uj<0.00100U 0.113 
--- --- 1 o5t31Joo---O.of581 0.199 ~ <o.oofoou o.o155 --o.5292 - o.0182 <o.ooo2oou o.o0179 <o.601ow-o.o755 --1-____ --: _ ' 08124/00 c__o.o1_oo ·. o.o518 J <0,001 OOu <o.Oo1 oou <o . .o_o2ooD l<o.oo1 oouf<O.Ooo26ou'iloo13o ~ <o.oo1(]()Ul_-_o.o0549 _ I 

I 12/01/00 0.0284 ' 0.103 I<0.00100U! 0.00424 I 0.00704 0.00437 <0.00200U 0.00125 'i<0.00100U 0.0181 I 
--~ -02122101 , -0:0222- t-0.06?0 --L<§:OQHlOl,J --~ 0.0016_~- [-0.00331 ,--Q._66102-l<Q~0002Q6Uf<o.oo5oou ~o.Q_o1o'Q!,J__~ol1o8~-~----l 

1

<0.00100U <0.0100U I 
MW-11 I o2/16/0o_l -o:o677T Oc398 : ~0.00100U I ().03.:; - 0,0672~~ 0.;786_ ,<~~000~00~~~.9.0~~;~- <{)~~01QOU' -~-~~~-~8 ...1 

I 05/31100 I 0.0595 0454 ~· 001 oou 0. 0291 . 0.0577 0.0705 I 0. 000201 i 0. 00296 <0 .001 oou 0.153 I 
\----:-:_ - _L]~t~~ D~~~ L~~~L:~:~g:~~ -~ ~~~~ l "o:"ci'i\2: :-g:g;~1l:"oogg,~~ ~ ~~~ :g g~:gg~l u ~ g~~-~ 
I I 

02/22/01 I 0.0509 f- 0.113 <0.00100Ut 0.00590 0.0110 0.0399 <0.00200U I <b.00500U <0.00100ul 0.0310 
·-.------- --- _ o5t16Jo(IG.g~55-t ___ Q,0816

1
: <o.oo1gou Q.OOJ1\4 __ - o.o-0388 I . .9.Ji3_oo -~ <O~oo1_Qou \<oJ)o1§ou <o.-o_o1ooQI_~o.015~ __ I 

I I I I ' ' I 
·.·.· MW-13 ' 02/1§/00 ' Q:..017 ____ _Q]05 ___ _::0.00100i::! _ _Q,_02~1~ 0.0438 _ 0.023~_~<0.000200U, <_9.00'!_QOU, <O.OO~OOU. ___ 0.11() __ 
l I 05/31/00 0.0115 R.411 <0.00100U 0.0264 0.0409 0.0228 <0.000200Ul 0.00200 .[-<0.00100U1 0.114 

----- ----1 o8724Joo · o.00331- o.m354-- <o.oo1o6u o.oo5oo o.oo817------o.-oo373 <-o.ooo2oou--o.oo43-1l<o.-cf61oou o:-o2o7 t ___ --:._p 2/0110()-t _o .00384_.:___tl~o784 I <O .oo1 oou I o .oo494 --;- o.oo752 -j- o.00319- : <O:oo2o_Q_u 1_-=o .oo14_5- Eo.oo1 ciou 1 -o_._o_~o 1_ · 

1

_.. __ due____:@'!J1/QQ___0.0_0465 0.07§15 <Q_.00100U _0.005Q_4 ' 0.0()!)82_ 0.003441 :::O.QQ20QU_0.00162_ '<Q._001!JOU. ___ 0.0207 
02122101 o.00146 o.0621 <o.oo1 oou o.oo409 lo.oo581 o.oo23i l <O.oo2oou 1 <0.005oou I <O.oo1 oou o.0176 

· ----1 65116101 · o.o6174- -o.b523 , <O.oo1-oou -o~oo218 l"'o.oo3o8.o.oo169~ <o.oo10ol.rf<o.oo10ou <o.oo10ou' o.0123 
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Sample I.D. 
Sample 

Date 
Arsemc 
(mg/1) 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 

Banum 
(mg/1) 

Portland, Oregon 

Cadmium Chromium 
(mg/1) (mg/1) 

Copper 
(mg/1) 

Lead 
(mg/1) 

Mercury Selenium 
(mg/1) (mg/1) 

,-;, 

Silver 
(mg/1) 

Zinc 
(mg/1) 

MW-15 I_ 0211!100 I_ 0:_90170 _ 0.08?4 __ ~Q.00100L)~D_~_~Q_:_0054~ l 0.002Q_~_ <O.Q_OQ200U_<0:0010QIJ!~o.001QQ_L~j_Q,Q21§1_ 

· - - --~- o8t23Joo : - o.oo339~--()_1-85 -r <o.oofo6Cf,----o.oo2o2- ·- ·o:oo295 .0.661-26 <-o.oo02ooTJ\ o.oo153 T<o.oo16ouf--o.o14o-l ---- 1 1~/011_QO l--O.Q031{J_ 0.14-1 -~ o.ocf148 ___ <0.0010QU 1 <O.OD_20ou'<o:ooHio_LJ_<O~Q00200U-o.oo_17~ _ _i<0:9o1ooiJ~ __ -0.0!1Q__] 
_ ___ .. _ 02(2?iQ1_ O.Q035?-\----- 0.184 __ <O.OQ100l.J_r_o.oo~_17_-t-QcOQ200U_,<0.00100U :::_O.OOO_?OOQ <O.OO~OOU ~:=:O.Q0100U: _9...:010?_ 

I MW-22·----i ~~~~~~~ r-o~~o0::---~o;~119 -~:~~~~~~~oo!:~ul. ~~~~; I :~3~1
3 

i<~~~o;:u: <~-~~~;;LII:~~~~~~~- ~:;,-·_ 
~---- - . ·a5J3o/oo-. 0.6945 ·; 6.244 -<o.o-61 oouT o.o597o I-6Jlo95o _____ o.oi16i <o.ooo2oou o.oo242 --<o~oo16ou~ 0.63-881 
1 -·-rasJ23too : -- o.Hi4 r-0~1 9~.---~<-o.oo1ooi.J ----o.oo125--o.6o2o1 -~ o.oo695 i<·o.ooo2ooD ----c).oo271 ~~o.o61 oo~-i-~o:oo5oci"LJ. 

- - - - - - . - - -ou 0.( 

-~- N 
I N 

---~- .. 

! N 
-- N 

1= --·~~=-l~i!~%! f o~f~~j;:~i2-l <o~!~i~~-o~~~:·•L o~S; To~1loi!~~~~ =-~~ouj~o~o~~~~~id 
1
... -----.- ......... __ -_ ----------· .. ·-•• - --- -----__ ·-_ f--·_-.· ... - __ I . ··-_ .. ·_ -F ··-_ l . ---_· . --------- _-___ ·-_----- ·.·. ---_-_-_-.. -----" __ --- --- ---· .... _--·----

MW-25 • 09/21/01 • 0.0563 I 0.0958 <0.00100U. 0.00339 I 0.00365 I 0.00411 i<0.000200UI <0.00100Ul<0.00100U 0.0258 I ____ .. -~ 03114/02 I-o .o46sl o. i 15 <O.Oil1 oou-~ o~ 00573 -:o:Dii832 !o.oOoaol <o .ooo2oou j<O.oo 1 oOLJj_c).o011 Tl-o.ri27s 
_:_~~~ -=~~-~- ~W,~f -IJJs~- {a1F:&~1~~~~~~~~~~<6~u:~~~~g~~~~~Ql.~~%~-~W~~-o0o~~~~, 
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0 
0 
""C 
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1\) 
0 
~ 
0 
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Sample 1.0. Sample 
Date 

Arsenic 
(mg/1) 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS -TOTAL METALS 

Willbridge Term1nals 

Barium 
(mg/1) 

Portland, Oregon 

Cadm1um Chromium 
(mg/1) (mg/1) 

Copper 
(mg/1) 

Lead 
(mg/1) 

Mercury Selen1um 
(mg/1) (mg/1) 

Silver 
(mg/1) 

Zinc 
(mg/1) 

MY'/-26 _ -e-02/17/QQ_t0,CJ_'!_74 l 0.0943 _ <0,0010QU: 0.00468 I 0.00368 0.00342 ___ 1<0.0002QOUI <O.OO!_OOU I <0.00100U~- 0.01_4.1__ 
dup"***l 02/17/00 0.0487 0.0904 <0.001000To.00434 I 0.00496 0.00312 <0.000200U <0.00100U <0.00100U 0.0422 

I ------- - "I os/30/00 6~0443 -I -0.-102 - -<O.oir10oU I 0.00453 'To~00501 0.00492 I<0.000200U <0.00100Ul-;:o_00100U·-·-a:o162 I 
1 - -o8-I23Joo-. o.653o-: o.o594 <o.oo1ooDT-o.oo218 J o.oo249_j0.6o22B l<o.ooo2o'ou -<o.oo1oour<o.oo1cicfu<o.oo5oo0 1 

1 -_ ____ --d'up~QS/2_~/oo __ --o~657~ --~- o.o642 <o.<fO~gou J ~ o.oo227- [--o.oo3s4_~- o.ooz~? HLQoo26au· <o.op1 oou-<o.o_o1o'm.J o:OQ?91 -I 

1

----- _12/0_:1100~_0.0526 I 0.06~Q_· <0.00100U O.Q0158 I <0.00200UTQ.00254T<0.000200U 0.00116 <0.00100U' 0.00796 
_o2t211o1 Nsis]N-S/S -Nsts 1-Nsts--: N~l NS/S- 1 1\JS/s --~s ~ts --~-NS/S 1 

I ---- 05/17/01 1 o~0590 o.0678 <O.obH50DT- 0.00221 ' -o.oo176 - o.oo226i<o.oo16ou .---<o.oo1oou 1 <O.o61ooul- 0.0120 --1 

r - -Q31i 8~ -o. 0205- ' 0.0670 -- -<0: 0()1 oou - <0.001QQLJ: <O.Oo2oou <o:Oo1oou <6.000200UI <0 0010oul o.oo169 I <0 00500U I 
1 ------- I o9t27/02 --0.6456 o.o·s-~-<o.oo1oou: - o.oo-1i3~~o62oou o.oo220 -,<o.ooo2oou <o.oo1oouT<o.ooioou1~--- o.oi69 

:0.0010C 
NS/S 
NS/S 

I=~ -~HEii[ji~.; ;~!-- j ~!t! i ~~!~ -~ ~~LI ~!! +iPs_ ! ~: t -~~~t.~~!~-l 
'--.- MW-31_ I 02/16{0_0 I _Q._()9_§04 c O.Q_160 -~OO_!QOU <0_.001 oou - __ 0.002?2 -- 0.00135 __ 1 <0.090200~_,_001 O_Q\dj_~Q_-001 Q_OU <Q.OO~QQl} _ _l 
I I 05/30/00 L 0.00664 I 0.0190 i <0.00100U <0.00100U <0.00200U <0.00100U <0.000200UI <0.00100U ·<0.00100U <0.00500U-, 

~-.. -.-.. ~- =~~F~~=F~f~::~~~~~~~~!:~:~~~~:~~!~~~~~:~~~~~:~i I l 02/22/01 : 0.0148 I 0.0228 j <0.00100U <0.00100U <0.00200U <0.00100U <0.000200U <0.00500U <0.00100U 0.00723 I 

I 
-- ~--o5t17Jo1 ___ o_o156 _____ 6.o21o- -<o.oo1oou l3o.oo16ou--<o.oo1oou o.oo244-- <o:oo1oou <o-:-oo"16ou <o.oo1oou o.o13i -, 

-- M~-~-;-- j 02116/00 , <o.oo1 Oou1--o 0189 -<O.oo100ul o.~0297 -~ O.o0399 -o.oo309 <O ooo2ooul~~-oo1ooll ~o o010ou --0~03 I 
r··· --- 05/30/0o I 0.00147- o.o268<-0.001 oou I tl001 95 r--o.oo430 0J>o159 <0.000200U 1 <O~oo1oou <o.001 oou. 6.00686-­r-- ---- ---08123100 I <0.-00100U -0.0147- ~<0.001 oou <0.0-01 oou . -0.00251 '<0.00100U!<o.000200U. <-0.00100U <0.001 ooul <0~00500U 
1 ------- . 121o1too o.oo193 o.o1•f2--

1 

<o.oo10ou' <o.oo1oou -<o.oo2oou <O.oo-1oou <o.ooo2o6u1 o.6o12o <o~oo1oou -<o~o2oou 
~------- ---~ --62i221oT -<o.oo1oou I o.bo921 .1 <o.oo1oou - o:ob119l<o.oo2omJT<o.oo1oou<o.ooo2oou -<o.oo5oo0. <6.oo1oou-<o.oo5oou 
---- 65716701- · <oJ50100u :--<D.010-oU t<o.oo16ou <o.oo10ou <b.oo10ou- <-6:o6100u <O.o010ci'L.J <D.0010olf1<0:061oou <omoou 
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Sample 1.0. 
Sample 

Date 
Arsemc 
(mg/1) 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 

Banum 
{mg/1) 

Portland, Oregon 

Cadmium Chromium 
(mg/1) {mg/1) 

Copper 
(mg/1) 

Lead 
{mg/1) 

Mercury Selenium 
(mg/1) (mg/1) 

Silver 
(mg/l) 

Zinc 
(mg/l) 

MW-33 I Q_2/1~/00 -- 0.00842 c- 0.0768 ~~0.0_9100U T- 0.0016~ ~ __ o.oo4ztj- _Q.00368 <0.0002QOU1 <0.00100UI<9:0010Q~_ - Q.007~6 
. To5/30/00 1 o.00655 

1 
0.111 <o.oo1oo~f o.oo179 o.oo338 o.00154 <O.ooo2oou <o.oo1oou <0.001oou 0.00121 r···· ~-- 08/24/00 ~--o.oT631 0.22i <o.00100U --0.00104- I 0.00246- <0.00100U <0.0-00200U 0.00259 -[<0.0-01000 <O.oo566F 

1 - ------~11130/oo ~-o.osao 10.563-- -<o~oo10ou - -O.oo223 -· o~o0343 <o.o61oou· <o.ooo4oour o.60163 j<o.Oi:iTo-ou 61\o882 1 

1 -·- -021221~ o.o142 -~ o.091o I <O.oo1oou - o.oo1?9 ---o.oo339 \ o.o61o3 l<o.ooo2oou"I-<O.oo5oo-u <o-:-oo1oou - o.oo944-
~----- Ciu-pl 62t221o1 --o.o142 ----o.1M- <o.oo16m..f--6.oo1881 o.oo39o"--O.oo155 ·<o.ooo2oou <o1\o5oou <O.oofoou -0.6110 
1 - ---- ·--~-65!16101 [ 6.0178 1 -0.184 - <o.oo1oou <6.oo1oou-ID.o6128 <o.oo1oou· <o.oo1oou <o.oo1oou <o-:-oo166u <o.o65oou 
~-- ----- ' 69/21/01 -·--0.0100 ---o.o7~:-<0.00100U-I <0.00100U- <0.00200U :<0.00100U <0.000200U 0~00151--. <0.00100U <-6.00500U 

I -- o3l18!03 . ·a.OOB-67 -0.6401-- <0.00100U ~ 
I M·~:~~ 1- 09/21/~1 - 0.06~1 ~.381- -0.0~23-~--1- 0.0143 0.144 j 0.0146 <0.000200U 0.00146 i<0.00100UI 0.104 
I ] _ _Q_31141o¥_ o.o376 1 o.178 l_<o.oowou ,-_o:oo5s2: ... o.o132 -.L o.Oo5;,9 ~6.o002ooU <o,oo1oou -o.oo161 1-:],_0321 I 
I + 09/27/0H 0.162 l: 0.670 ' 0.00164 0.0264 0.0676 0.0226 <0.000200U 0.00130 <0.00100U' 0.126 

~-~~ MW~~~ -~-~ ~~~:~~~ ! __ -~:~~::-~ ;~~:~~~~~~:~~~~~~-F.=~=~:=-~~~::-~~:::: :~:~~~:~~~!:~!:~~~~t~~;~~~~~~-~~~t-r 05/31/00 0.0149 0.0512 1 <0.001oou o.oo180 0.00308 <o.oo1oou <o.ooo2oou· <0.001oou <o.oo1oour <o.oo5oou 1 

I ----- ~OB/24100' 0.0187- 0~05ib [<o.00100U <o.oo100U I 0.00222 <0.00100U<0.0002.oou 0.00111 I<0~00100U[ o:·oroa I 
I - . --~---11./"J·O-/OOT··_ O.O:i2. 5 r .0 .. 6701 .. -- r. <6.-.00100 .. -.u I <.o .. o.616o--[JT:. <6.00200·U· <6.-00100-U <o.oo·o-:iooU 0.00.-1.47-- .. <.0 .. 00100_-.o~-<0.00. 5 ..... oou .I I ·------~- 02121/61 I 6:0201- ~- 0~0560 ! <o.001 ooU'-0.00151 - -' o_oo280-- '<0.00100U <O~oo62oou <o.00-500U~ <0.601 ooU- 0.0-0677 I 

I· ---:-: 1 ~t~~rr g~~~r r=T:~~F:~ggi gg8 :~~g:%gS <o6-o%~~~u :g ggtgg~lft.fgo'z"~t "g~g;~}u, :g:gg~~ff-:to~~'lfoul 

I_ ~M;~7 ~-!~::!! ·~·· __ ~=f ~-~!::~j :~:::~ ~!~~;~f go!~1~6~ t=~~a~:~~~~=!::l:t~;~~~-:.o"J@ ~ 
I ·I o5t3otoo o.0199 o.0567 : <O.oo1 oou . o.oo356 o.o0572 o.oo18o <O.ooo2oou o.oo158 f~o.oo1 oou 0.0111 
1 - ali-i>*** o5t3oJoo ~--o.o"189 -r o~o586 ____ <o.oo1 oou o.oo4oB , -o.oo6_37_ o.oo2o5 I <o.ooo2o6u <o~oo1 oou ! <o~oo16_Qu, __ o.o12) _____ 1 

1_ ____ ::·--- __ . ~oif24f90 -~Q_227' __ ' _O.Q453 __ -__l_<g.ooJ_ooifl <o.oo1oou_~<o~oo2oouJo.Q01oOu;<o.Q()()2ooul o,o01~~ <O.oo1oo~ Q.oo598 1 
I 11/30/00 t 0.0221 0.0693 I <0.00100U I 0.00419 0.00605 0.00353 I<0.000200U 0.001231<0.00100U 0.0123 

1

--- _ -- _ __:-_112121101 --g_:o223 ~ o.o4o_4- l_<o~oo1oou 1- o.po15~-=-. -o.oo2o~_ <o.oofoou\<o.ogo26ou <o-:-oo500!J <O:Q01ooQ--o.oo526 

1 05/16/01 I 0.0209 0.0403 I <0.00100U I<0.00100U <0.00100U <0.00100U <0.00100U! <0.00100U <0.00100U <0.0100U 
,- ----- o9J21Jo1T-o:o222 -o.o432--<o.oo1oou - o.oo127-, <-o.oo2oou- o.oo147 <o:ooo2oou~o~oo10oUJ;;o.ori1om.W<o.o65oou-l 
[ ------ - !-09/2-7/02 -- 0:0190- -0~0429 ; -<0.001 oou i <0.001 oou- r <-0.00200U i <0.001 OOU<O.-boo2ooui<0.000200 r::O.OOO?OOL!-<o.oo:5oou. 
----- -------aup:-os/27i6:ii-To194~--o.o4231<6:!:io1ooL.il <o.oo1o0L.n <o.66:ioou [<o.oo1oou[<o:ooo2oou <o.oo16ou:-<-o.oo1o6Ci~--o.oo923 · 1 

---r-o3J18703i ·o.ooa64 r---o.D25s -T<o.oo1-oou! <i:l.oo1oou -<o.ooioou ·<o.oo1oou <o:ooo4ooul,<o.oo1ooLil---o.oo141.1 <o.oo5o6u-
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TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Sample 1.0. 
Sample 

Date 
Arsemc 
(mg/1} 

Banum 
(mg/1) 

Cadm1um ChromiUm 
(mg/1) (mg/1) 

Copper 
(mg/1) 

Lead 
(mg/1) 

Mercury Selenium 
(mg/1) (mg/1) 

Silver 
(mg/1) 

Zinc 
(mg/1) 

·'· 

_MW_-40 _ L 0211?/0o \- o.o221 __ l ___ _9. 185 _ <0.0019QI.L_ o.02Q~_ l o.0289J o.o~54 ; ::::{).0002099· <0.091 oou 
1 <9:991 ooul o.o_ 669 

I 05/30/00 0.0250 I 0.107 <0.00100U I 0.0078310.0107 0.008371<0.000200UI <0.001 oou. <0.00100U~ 0.0245 I 
~ oBI2470o O.oifo-, D:123 -~ <o:o51oou ~- o.ooi62- 1 o.o0316-o.00i41 <o.ooo2oou1- o.ilo3s5 :<o.ooirioU -o_o@J 

rT1t367oo . -0~0319 ---- 0.144- r <o.00100U - 0.00433-;-- 0.00734 IO.o-0491- <0.000200U -o.oof87l<o.00-100U 0~0178 I 
--- 62t211o1- - o.o38i 1-- 0.119- l-<o.oo1oou o.oo375 -o.-oo667- o.00330 -<o~ooo2oou <0.005oou <O.oo1o6u ___ o_o183--l 

__ t-o511610i _r -o-:-o2:lol_ll, 102 __ 1 <O.oo1oou-, o.Oo224"'!__<lc00314 -f o.ooi93 _:<o.ooo2Q_~0010ou <O.Oil1oou
1

1 _ _6_oo~62 ___ I 

--- __ 09/21/0_1 ~-· 0.0248 OJ06__ _<0.00100U. - 0.00306tti·00343 __ l~90254 <Q.0002_00l.II_~00?.?1___ -::0.00100U Q:,Q,1_97 I 
03/13/02 0.0126 0.0538 I <0.00100U i 0.00197 0.00336 0.00194 <0.000200U <0.00100U <0.0010ou: 0.0124 I 

-------- - -i-69J2ii02 o.o281 ----o.2f9- <o.oo1ooUT- o.00881 - o.o1o4 o~oo8o8-<o.ooo2oou· <o.oo16-ou <o.oo16oD-- o.o25o ___ l 
--I 03/1Bf03 ;-G.o174- 0.0485 I <0.00100U I -0.00135- <0.00200U j0~00130 r<o.000200Uf<0~00100U<o.bo1oou 0~00869 1~--
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Sample 1.0. 
Sample 

Date 

CONOCOPHILLIPS 

Arsenic 
(mg/1) 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS· TOTAL METALS 

Willbridge Termmals 

Barium 
(mg/1) 

Portland, Oregon 

Cadmium Chromium 
(mg/1) (mg/1) 

Copper 
(mg/1) 

Lead 
(mg/1) 

Mercury Selenium 
(mg/1) (mg/1) 

Silver 
(mg/1) 

Zinc 
(mg/1) 

u ~;t ... "'L~;~~ggrgg~~~ i_gg~~ ~~~i~~! gg}~1}--g~_} i gg~1}_ f.~g~~g~~~ ~~~m~~lg~lJ g~j I 

1 _ _Q._1_06 ~···! <o.oo1o6u __ ~_ 6.Q0532_1 

~. -·· ·~~~~ -- : ~~~-- . -~~~~-----1. 
. :-a·:o999 1 <o.oofoou cfoo541 1 

i=~--E}_-1_7~- : -g~;~~)~~ ~~~~~6: r· ~:~~~ -~- :~:~~~~~~ ~-= ~:~~~~--~ to~~~ 1-g.~~i~-~~:~~~~~~~-~~~~~-~~ -~-:~:g-~~~~~:- ---~~~55 I 
1:== --= I ~~~gg j gg;~~ ~~ gm_-:g:gg~gg~(-: ~:gg;;~ ' K:~~ f ggg~~~ ~g%gg;~~p~~gu[~gg~~~£go'!~~l 
[ I 02/23/01 I o.o519 o.o821 <O.oo1oou o.oo13o Po.oo302 ~ o.00470 l<o.ooo2oOLJI <o.oo1o~<o.oo10oJ o.o0966 1 

[_____ _ _ _jupl __ o2t23to1_1 o.o_511 ;---Q._o88_5 -- 1 _~o.o_o1oou l-o~oci305 ~ 1 o.oQ691-- --o.oo535-~<o.-6o02rioul~-o.(jo11-~-. 1<o.oo1oq}.Jj_ 6~0143 -1 
I I, 05/17/01 0.0656 I 0.125 I <0.00100U! 0.00518 I 0.00746 . 0.00812 <0.00100U <0.00100U :<0.00100l,JJ 0.0287 

B-1_8_ j_02/17/QO _o.o~~ 0.507 _<0.001oou __ 0.0797 1 0.1_1Q_ __ I 0.0293 <O . .Q00400LJ_[ 0.00158 I<0.00100U __ _Q:174 __ 

--- --~up~-o5tf 719_~· -- 9.055o - -0.11~ ---<o.oo!_oou- _ o.o64o6 _ I o.o0546 _ 1 o~ooz_18 <o:-:oo1 oou :-~~o.oo12_~ . ~o.ooTooL4 __ Q,01 ~~-~ 

L ---- ___ --+ o8/28t00 , 0.0221_ -0.130-~ o.oo111 -_I o:Oo56~ 1 _Q.ooail• 'Q.oo315ji00o2ooul~<o.oo1oou :<:6.oo1ooQ_i _ o.o2?] __ _ 
05J26too o.0228 · 0.203 <O.oo1oou o.0211 -lo.0313 I o.00922 <O.ooo2oou[<o.oo10oU <O.oo1o6u o.o55B 

I I 11/29/00 . 0.0171 tl 0.128 I <0.00100U I 0.00238 T 0.00451 0.00120 <0.000200U 0.00153 <0.00100UI 0.0157 r ------ -- I 02123701 ~-0.0256-- -- 0.1---ra-t<-0.00100U- 0.00538- 0.010'7--~0.00294 - <0.0002bo0: <0.002-00U <o.00200U 0.0506 I 
1 _ __:_-- Os11Tto1] ...Q,o3i2 ~-0.1_38-:: , <o.oo1oocc: o.oon~ o:Oo95~ o.oo310 . <6.oo1oou__g,oo~ -o~oo1 or- o.o:lb91 
I B-22 I 02/17/00 NS/S NS/S NS/S . NS/S I NS/S NS/S NS/S NS/S : NS/S NS/S 1 

I . · ~ o5/26/00 I_ o.0255 , o.12a ~ <o.oo1 oo~ _ 0:o_1Q.5 1_~.018? ,~ o.o]lsB!_ 1 <O"ooOi_oo~:<o.oo_ 1 OOu ~O.Oo_1 oou o,o38-L I 
lr·---.--- _ __ Q!l/28/00 '_N_S/F _1_ NS!_E ___ ~ _NS/F ___ _IIJS!E____J f'.JS/F __ ti_S/F_4_ N~iE___ _NS/F_ j ____ I'!§/F ___ NS/F:_ ___ I 
I --u ___ :~~:-6~~;g~~~ L ~~~~- ~-~~~ t--~~~~ _- ~~~~ ~~~~ ~· ~~~~ . -~- ~~~- --~- ~~~~~+-_ ~~~;~--~- -~~~t-

-B-3~ ~~ ~~.~~;~~~. ·.u QN;2 ~-~: ·I<0:;~.---~~9~;3 __ .. t :~~ t-.. 0~0~:8 ~~~-Q.ON~~.:O~~~l-~~~;:4 ~ .. Q,i~~:.O .. J ~:;~- .. ~ 
,-------
1~---

I 
I 

B17-01X/1Q03/Table 4 

I 05/26/00 : 0.0102 0.116 <0.00100U 0.00786 . 0.0114 : 0.00264 ;<0.000200U 0.00130 1<0.00100U 0.0233 I 
------08/2S/OO I. --0.03Tl ~--(f1.2if·-,. 0~00153 [ n ·-o.oo46"i ~.00612 ~-o.oo643- <O.oo02oouPc:oo1oQQJ <0.001 ooi..C---o.o339 . -

-_-6~~;~~~~ r- ~:~~~~~;- · Q~O~~~ ----r.:~:~-~~zg~-r~t~~~~-~ 1~ §:g~~J6 :. ~]-§~-~t~:g~~~ggg [~-~~~§ -~-:~]~~~9L . g~I§l---1 
-~~~~~%~- 1 -g:~;~: [- ~~;;1 -1~~:~~~gg~--- ~~go\0:8- g~o\t1a-Ho0S1°e6o--.-<~~go~0go~'-~:gg~g~~~~gg~g~~- o~oOJ:3~-I 

1 o3l14to2-~. 6.6335--;- ··a.3o8 -<o.oofooul o.o463·-Po.o534--, o.o291f t'o:ooo2oou~.l ·a.Oa139 1. o.oo145 ~--o~f46····--­,-o9i267o2~· o,o29tj--o.zH<o:oo1obu~--o.o29a··· -o.o31X·T-o.o1471:-6:ooo2oo_u __ o~oo131 ,-::o:oo1oou!·· o~oa16.··· I 
: 03/18f03T-o.o387 - iY095B : <0.00100U r o:o61-55 ·n:o6422 I 6-.00-2'if I <o:oo62ooul <6.-()offi()u i<o.001 oou- 0.6070-0--
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Sample I.D. 

; " ~ 

Sample 
Date 

Arsemc 
(mg/1) 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Wlllbridge Terminals 

Barium 
(mg/1) 

Cadm1um 
(mg/1) 

Portland, Oregon 

Chromium 
(mg/1) 

Copper 
(mg/1) 

Lead 
(mg/1) 

Mercury 
(mg/1) 

Selemum 
(mg/1) 

Silver 
(mg/1) 

Zinc 
(mg/1) 

· ·- B-~~ --~1 g~~~~~gg+- g:§fg; -1 ug:~~~ ---~1~gg~gg~! -o~a0o2l1~t g:g~~~ :_ g:ggjg~ ]~:ggg~gg~] ~g:gg~gg~l:g:g§~-g-g~l -g:g~;~-
1- -- ; oali8ioo -i D:-o224 -:--o.15e -·ro .oo1 Oou -o.oo784 t o.Oo876 i 0~00322 '<o.o0620ou; <il.OOWmY <0.001 o0~F<f<l4fr 

I --~ ---l~i~S~-!E~-l1o~i~-;~~-m~~~~ ~~,~~,Hi~t!oi~t~!~~~imJi~~~ilS:tfi­
~----=-d"pl_~~ifh~~ ~ g0g1~i ~gmg~111m: 1 g!~~- ~g-i!ul~n;~gt~!1~~~1:ggg~g~~= ggtii I I -- -- ' 03118i03-:!loo4o2 -; o:o409 1 <o.oOfoou i o.oo234 -fo:oo393-t:O:oo144 '<o.oo02obu; <O.oo1ooli1<D~oo1o0iJ O.o0n9--l 

~=~d:~~i~lS!riii~i!_-, !:;!irf.!~iY:-i~~~~~~J!~~H~H~I~~itiii~~!!\i~~i~ 
I . -~. ·· --T-b2/23to1 : - o.1s8 ~-o:oi47 f <il.ooHl<iU <o.ilb1oou 1 -o.oo339- ~~6oWou <<i.Ooo2oOOI <o.o01oOlJ <O 0010ou' o.o170 1 

L --~- -~_]-1[~~~ ~!~~~i1!, -~ ~~~~j~~~ l~i~ L¥.ff~• ~~mli1i~fi <o.Oo10ou"~OOo10~~-o355 
!_ __ . I---··· ···--r··· I---- -----t- --- -- --- ---- ······----·-·· 

I B-40 ! o2t17too ; Nsts I Nsts Nsts J Nsts l NstsJ . . .· 

~----~--~---1- ~~~;~~~~~-- ~-~~~ ---t- -~~~~ ~- -~~~~ H~~~- -i_ ~~~~-- 1-- ~~~~ ---~--~~~~--=-~~~~---~'-· ~~~~---- :- . ~~~~ 
I::__ ~- n • • 11i29J<lo l NSIF - u - NS_!I'_f ~~:~-~~ ~~~ !_ ~~f - ~~~ ~--~~~ -t ~~~-I ~~r.+-t_ -~- ~~~ ~-~ 

NS/F NS/F j NS/F NS/F i NS/F NS/F , NS/F NS/F 
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1\) 

Sample 1.0. 

;; 

Sample 
Date 

Arsenic 
(mg/1) 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 

Banum 
(mg/1) 

Portland, Oregon 

Cadm1um Chromium 
{mg/1) {mg/1) 

Copper 
(mg/1) 

Lead 
(mg/1) 

Mercury 
(mg/1) 

Selemum 
(mg/1) 

Silver 
(mg/1) 

Zinc 
(mg/1) 

·---- u-2 ---~- 02/17/0Q_L_Q.0186 I _ _Q:96R_ l-::o.oo1gou I o.OQ3~[ o.01}6 -+o._qp499 ·t·<o.o_oo_~ooul <_o.oo1oou l<o.oo1oo_u!_g:..o24_1_ 
I 05/26/00 0.0110 0.0503 I <0.001 oou 0.00137 0.00537 0.00145 <0.000200Ul <0.001 oou <0.001 oou 0.0109 
I ---- -68/28/oo f o.o1 ffij o.o5o3--T o.oo12o--, - o~oo1o9---o.6o377 -0:00169 <6:oooioou'<o.oo1oou-!<O.Oo1oo] 6:0147 I 
1 ----- - 11/29106 o.60729 l-o.o499 <o.oo1oou o.oo158" o.00314--6.oo1o9 I<O.o"oo2oou, o.oo1o5-<o.oo1o'ou -o~o131--l 
1- - -02123/0-1 - o.OoBaCI- b. 0373 : ~<o: 001 ooul <o:OQ100U j __ 0.66935_ I' 0. o0f73-"o.il0o20o~ 001 Oou [<o. 00 100U ::_ _0.021j- I 
I 05117/01 ' 0. 00953 0.0427 t <0 .001 oou ' 0.00129 + 0.00916 -I 0.00257 <0 .001 oou I <0 .001 oou <0.001 oou 0.0205 I 
I _-----_-_-- -- o9t2otof -, -o. oooao ·--o:o39'lj <o.oo 1 Oou -- <o.oo-1 oou·- o .00421 "')<o:oo1 oolO .oo620ou <O~oo 1 Oou <O.Oo1 oou! o: 00100 ·1 
~-- -- -03i14/021-0.6108t-0.0534 -,<o.6b100~0.o'0168 IQ.00666 0.00183 <0.0-00200UI <0.00100U -<6.00100U--O.o436--l 
I -- ---- ; 09/26/02- 0.00678 0.0443 -<0.00100U -<o.oo1oou 0.0027~o.o016"6LJ <0.000200U 0.00127--1<0.00100U, o:o116 

I 
------ --;- o3!18J03 o.oo99B- -o.6487-<o.oo1o6u o.oo1oo-If:Jo.oo5831·- o.o-o111 ,<o.ooo26ou<o~oo1oou·<o:Oo1oou!-6.o398-l 

_ u-3 --~-~ ~2/1-7/_0~-- ~--~~1 ~~0.194- 1 <O.oo1oou 
1 

__ 0.02~~---~ o.o1-71 -o.0225 :;o.o~o~oouj[ jo:~01~?__:mo.oo1~~~t ~-?_68 ..l 

I 05/26/00 ~0.0400 0.171 I <0.00100U 0.0149 0.0116 0.0182!10.000200U 0.00145 <0.00100U 0.139 I 
- -, o8J28tOO-I o.o365 o.-124 ___ <o.oo10ou o.oo7o4-~.60673 -To2f2 <O.ooo2oou o~oo2o2-- <O.oo1o6D o.1o3- 1 
r-- ---- - - ---11/29/00 -0.0428- 0.170 <0.001 OOU 0.00994 - 0.00949 ___ 0.6"167 -<0.000200Ui 6.00342 <0.00100U - 0.107 
1-- ::_ __ _dUp],:i1129/0o +o.o41:Jl-o.ml<6l>o_1 Oou I ~0996 I o.oo932:-j_ o.o149 •<b.OOo2oo~u-~-- o.oo284 __ 1<o-.oo16ou _- o.o97}-l 

I 02123101 . 0.119 0.631 I <0.0100U 0.170 I 0.107 .--1 303 <O.OOOBOOU <0.0100U 1<0.00100U, 1.47 I 
- ----- -1 o5!17/01-~I -o.o45o i -O.f1f ___ T<o.oo1oo0·1-o.oo359 -----o.Do439 6.00427t<O.oo10ou -o.oo17o <6.oo1oou lf.0-258 --

. U-4- ,--05/26/00 I :O~o;aBT 0.101 _ <O.oo1ooul o.o0367 I o~oo.;:,9 _ ooo268j<o.oQ~2Qou ~o.OOwou:ooo1o4 o.0149_ 

I -- Cfup~~:~~~~g~ ~ §:~~~~ ~---Kg~~-- 11 :g~~g~gg~ :.:g~~g~~g~,--g:gg;~: L .. g:§g-~;~ :§:§§g~gg~~~g~gg~§§~-~~§:§~i-§§~:---§:&-~~~ 1 

[ -~ --~~~)J-g~i,!~ -~~:~r~:gt~~g~J~~Z~l~g~ l~g~i;Jt<~t~i~~ut:g~!gg~g~~~~~<K~~~:-~~~!t-1 -- l--- -- . ------- ... -- __ ... --- ___ ,. ---- .. -· --~--... --- --------· --- -----··--· ---- .. _I_______ -

i d-ur;r g~~g;---bg:§--f*~----f.~g~--f§:~-§~8:§~ ~-f.Jo~l ~l"§=§:gg~~~-~~-~~Fo:§§-Wo~l --~-~ I 
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Sample 1.0. 
Sample 

Date 
Arsenic 
(mg/1) 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS -TOTAL METALS 

Willbridge Term1nals 

Banum 
(mg/1) 

Cadm1um 
(mgll) 

Portland, Oregon 

Chrom1um 
(mg/1) 

Copper 
(mg/1) 

Lead 
(mgll) 
ll 

Mercury 
(mg/1) 

Selenium 
(mg/1) 

Silver 
(mg/1) 

Zinc 
(mgll) 

u.s ~. t~;~ ~· g ~~~~ · : o"o':.'s~~ g~~~~~ I :-£o~';;d_-£o"i9f, I o"o"o~;o l~ ~~~~~~J~Kggl:gg~ t:gg~~~~ci-~~~b 

,-~--~~--+~~~~t-:1~f! 1~~f~···-~~~~~c ~;,~:1- :i:~r~~~~!!~~ <!~!i~{~!~:~~~t=l ~ -:::~:~F_:' ~~~~:~iJ o0;~~,-l- ;;;2~t-<<gg~~ .I . £o~~;--; £o~~9 -._. o"o\~ f &gg~~1~ Gggg,o~~ t<fg,","Jo~q},r~l 
[~tr~fi!4it'lfl-'-=lt=,:~~~i~~~~-=r=t.;.:';fg"!1!~}!1ti,~~~r 
NOTES: 

<=Less than the laboratory method reporting limit (MRL) 

U = Analyte mcluded in the analys1s but not detected 
NO = Not detected above the laboratory MRL 
NA =Not analyzed 
NS/F = Not sampled floating product present 
NS/S =Not sampled sheen present 
2100 and 5/00 data from IT Corporation 
8/00. 11/00, 2/01 and 5/01 data from KHM Environmental Management, Inc. 
Sample locations are shown on Figure 2 
Analytical Reports are mcluded in Attachment B 
dup* = duplicate for B-30 submitted as blind duplicate labeled as 8-50 
dup**= duplicate for B-30 submitted as blind duplicate labeled as 8-31 
dup***= duplicate for MW-37 submitted as blind duplicate labeled as MW-63 
dup***"= duplicate for MW-26 submitted as blind duplicate labeled as MW-1 
dup*****= duplicate for B-30 submitted as blind duplicate labeled as 8-99 
dup******= duplicate for 8-4 submitted as blind duplicate labeled as B-56 
dup*******= duplicate for 8-7 submitted as blind duplicate labeled as 8-81 
dup*****"**= duplicate for B-37 submitted as blind duplicate labeled as 8-1 
dup*********;;;: duplicate for 8-1 0 submitted as blind duplicate labeled as B-66 
Total Metals Ana~1s by_ EPA 6000/7000 Series Methods 
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25 

30 

w,_ 
<r:z: 
2~ 
11l:z: 
00 
:10 

SAT 

DRIWNG REMARKS "' 0 
Ill 
=> 

ml 

B CHEV-HP-2 

fl(LO G£0LOG1ST,___ _ __:_N'-'-.W"""-.H"-. OAT[ B(GAN ----'1'-"0'---...:.1""-~--· 9"-'8"'-

CH[O<[D BY N.W.H. OAIT: tlNISH£0 ___ 1:..:,0~-...!.1::::.~-=-9~8"-
APPROV[O BY ___ ~~ GROUND SURrAC[ [L 
TOTAL 0[Pl11 ____ ---=~'rc-r-n•n 

~ 
Brown SlL TY SANO; some os above 

Brown send dense.. ~ than 
Dryer than ~low 

Stiff brown SilT with lOX fone sand. trace mica. gr~y mottle 

Stiff brown :sandy SlLT with 10X f01~ :sand. trace mica. no odor. 

No recovery 

BOTIOM OF BORING = 2~. 0 FEET 

35··~ -----~~----L-~L-----L---~----~-L __ L_ _______________________________________ ~ 

ORIWNG CO.; CC:OTEOi 
ORIWNG WElHOO: CEOPROOE 
SAMPUNG WElHOO:MACRO 
l'RO£CT N~E: 
LOCA1lON: CHEVRON LUBRICANTS 
PRMCT NO.: 815-.300.1A 

D-IEO<EO l3Y II CORPORATION 

COP0020416 
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w 
0 
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w._ 
a:z 2w 

1-.­U>z 
60 
::l u 

ORILUNG REMARKS 

<J) 

0 
<J) 

~ 

ml 

w 
-' ;;:;: 
0 

"' 0. 

0. Cl--IEV- HP-
cooRotNA TES ~<::::.__ _____ _ 

DATE 8[GAN. 10-1-'1-98 

DATE flNISH[O 10-l"'i-98 

GROUND SURr AC( EL 

Brown sandy SILT; lOA: sond orange mottle 

Brown sandy Sll T; 10Y. fin., sand 

~ Stiff brown. mottled SILT; with 101,; fme sand l~oc" 
grovel ond organics, no odor 

SI.LT os obo""; no product odo< 

BOTTOM OF BORING = 20 0 FI£1 

35~--~-L~---L---L-----L----~--~--~_i _________________________________________ __, 

OR!WNG CO.: G:OlECH 
DRIUJNG WElHOO: GEOPROBE 
SAM?UNG MElHOO:MACRO 
PRMCT NAI.tE: 
LOCATION: OlE\IRON lUBRICANTS N Of lRUCK L RACK 
PRMCT NO.: 8t5-300.1A 

ORAYm BY D-IEO<ED BY 
rn 

rt COR.PORA110N 
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10 

15 

20 

25 

30 

Wr 
o::z 
i?~.J 
Ulz 
00 
:l u 

wt 

ORllliN.G REMARKS 
(I) 
(.) 
Ul 
::::> 

m1 

B CHEV-LS-1 
COORDINATES~"'"----

FIELO GEOLOGIST'--------'N"""."'W""".H~. OA TE BEGAN 10-13-98 
OI[CKED BY N.W.H. DATE fiNISHED 10-13-98 

APPROvtO BY GROUND SURf AO: [L ----
TOT AJ.. DEPTH ~----=~o-;.. 

1.2!:1 
G<ovel bed mixed ..-ith brown 
9'""Y sand: poony sorted; 5:(; non plast<c: strong product ode< 

BOTIOM or BOOING = 12 0 FEET 

35L---~~L_ __ L_ __ L_ __ ~L----L.--~~i_~--------------------------------------~ 
OR!WNG CO.: GEOlEOl 
DRtWN.G MElHOO: GEOPROBE 
SAMPl.lNG MElHOO:MACRO 
PRO£CT NAME: 
LOCATION: 8£ACH 
PROJECT NO.: 615-200.1A rn 

11 CORPORATION 

COP0020418 
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35 
DRIWNG CO_: CEOTEOi 
ORIWNG MElHOO: G£0PROBE 
SAMPUNG MElHOO: MA~O 
PRo.£CT NA!.I£: 
LOCAllON: BEACH 
PRo.£CT NO.: E15-200.1A 

DRILLING REMARKS 

l ORAVM BY M.JS l CHECKED BY I 

BORING NO_ CHEV-LS-2 
COORDINATES[ "'t:r~---

FIELD G(OLOGIST '-----'N=-=W"-Ji"-. DATI B[GAN ___ _,_lO::e..-_1~?>'---"'9-"'-8 
O!EO<ED BY_~----'-N'-'. W:c.:·c:.:H:__. OAT[ flNISHEO 10-13- 98 

APPROV[D BY GROUND SURr ACE EL 

TOTAL DEPTH _12_0:''<:.rRrPT!ON 

3.0 
Grey Sll1. 10::t sand; low plasticity :slight prodoct odor 

&ey SILT. 5'X sand; low·-modcrotc ploslicity. :sheCfi ond odor 

rnl 

No Reco.,.,ry 

EOITOM Of BORING ~ 12.0 FEET 

_I Fll.£ NAME & I n CORPORATION 
jn.l:C"'V ... UiiiMI"'"l'"> J I 
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.J2-' 
o_waJ 
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rrz 
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"'z 00 
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Wt 

DRIL1JNG REMARKS 
(f) 

u 

"' ::. 

- CHEV-LS-3 

DATE BEGAN 10-30-98 

OAT( fiNISH[!) 10-30-98 

GROUND SURr AC( [L 

Rocl<fllood bed 
B<own s<ty SAND l:'>X sRl; 501; ~ so<1d; 15X medium; 
20X f111c sond 

. cru:st.ed boso!t 

Ctushtd rock 

Ct;ushed mck; free product in tube ond dinging to ??? <ock: 
strong product odor 

Crushtd rock m 

G<ey sondy Sll l; 5X very fine sand, str""9 product odor. 

Dense moist; some os obo"" 

BOTTOM Of BORING = 16 0 FEET 

35·~--~~~--~--~----~--~----L_~_j--------------------------------------~ 
DRJWNG CO.: CRISMAN 
DRlWNG MElHOO: CEOPROBE 
SAMPUNG UETHOO:MACRO 
PRO.£CT NAME: 
LOCAllON: PRODUCT RECOVt:RY TRENCH; OiEVRON BEACH 
PRO.£CT NO.: 815-200.1A 

IT' CORPORA:TlON 

COP0020420 
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~ -< l="' ,_-<, 
I ~~~ t-

"- w'-"0 
w _l::ZJ 

0 o_L](!) 
a~ 
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DRIWNG CO.; CRISMAN 
ORIWNG t.IETHOO: GEOPROBE 
SAMPUNG MElHOO;MACRO 
PRO..ECT NAAIE; 

NO .. CHEV- LS- 4 
COORDINA ITS !:!.~----

DRlllJNG REMARKS FIELD GEOLOGIST._ __ __:N.:c.· -"-w"-.H"-. OAT[ BEGAN ~----'1~0,_-_,3~0:;:::-_,9~8 
Oi(CK£0 8"1' ___ ____:N.:c_ . .:.:W.c:_.H,_ OAT£ ttNISHED l0-30-98 
APPROVED BY 
TOTAL D£PTH .. _ ~----'~'='. 

GROUND SURr ACE El ____ _ 

SAND. brown silty 15X :sat 500: C<>OC:><: sond; 25X medium lOX fior: 

sm 

m! 

BOTIOM Of BORING ~ 12 .. 0 fEET 

LOCAneti: CHE\<RON BEAOi RECOVERY lRENQl 
PRQ..:ECT NO.: Bl5-200.lA 

t;O;;;R:;-;A;::~::-;-ll;;:Y:;-,-:-:--:----,--Oi-E_O<_E_D_B_Y--.----------,------,.-----------, 
H CORPORAHON 

DATF 
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w,_ 
-~- n- 2 

Of i?l:' -:a 
~;z-0-,~ oo 
::!U 

40 
M•t 

W1 

Sol 

5 

OR!LUNG REMARKS 

w 
"' -' (.) ;:;: 
<n 0 
:::> 0: 

sm 

f--­
ml 

CL 

COORDINATES r~---~ 

fl[LO CEOLOG!ST,_ __ _:_N'-'-.W"'-."-'H"-. DAlE B[GAN ___ _,1,0_-_,_,13~--'9,8o:, 
o-JEO<EO BY N.W.H. DAlE fiN!SH[O 10~13-98 

APPROVCD BY GROUND SURf AC[ U -----
TOTAL D[Pn-t ___ _;1~2.:.,;.0"'-= 

nf<'.t:Rl P nON 

1.5 fttl qro..d bose (boliO"St), o-ushed rock. 
Bro...., poorly >:or!<:d SAND; sl<ong p()(duct odDf_ 
Groy block sond; 70X coor:s<: sond 15:X fine; S:X sat 

Dork g-oy SAND, mode<ote p<oduct <>do<; 5-10X s~t we\ 
sotumled 

Dork groy SAND, slight p<cxlud odor 

Groy S!l T. slight product odor; no sond; below woter tob1e; 
feels d<yish (moist) unifonn. 

BOTIOM OF BORING = 16.0 fEET 

15 

15.25 

·.35 ~-~~~--~--~--------L----~----L--L __ L_ ________________________________________ ____ 

DRIWNG CO.: GE01EOI 
ORIWNG MElHOO: G(OPROBE 
SAMPUNG ME11-IOO; I.IACRO 
PRO..E:CT NAME: 
l..OCA TION: CHEVRON BEAOi SOUTHERN 
PRO..E:CT NO.: 815-200.1A 

ORAY!t-l BY I J..tJ.S. OiECKED BY I 
m 

l FILE NAME & I I'I CORPORA:!lON 

COP0020422 
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(f) rrz ~ 

;:.'~ DRILUNG REMARKS "' ::> ~:z 
00 
::! <.) 

.... ~ 

wt 

Sot 

ml 

w 
...J 
;:;: 
0 
0: 
0. 

BORI NO. CHEV-RF-2 
COOROINA TES "'"'~~~--

rod: lill 

DAlE 8[GAN ___ ~l_-,.0_-~1.3""--9-c8':.-
DATE fiNlSH[D l0-13-98 

GROUND SURr ACE [L ·----

! No r~covery 

6"" recovery. d<Jrk 9roy SILl. moderate produc\ odor no sand 
2 mod6-ote plcsticil y 

POO< n:covery. 

No Recovery 

BOTIOM OF BORING = 16.0 fEET 

35··~ ----~-i--~--~-----L----~---L~--~----------------------------------·----~ 
DRIWNG CO.: GE01Eai 
DRIWNG UElHOO: GEOPROBE 
SAMPUNG MElHOO: MACRO 
PRO£CT NAME: 
lOCATION: OiEVRON BEAa+-MlDOLE 
PRO.£CT NO.: 815-200.lA rn 

Tr CORPORATION 
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DRILLING REMARKS 

* 7 

lohl 

* 2-4 

wt 

lolsl 

* .. 

ml 

w 
=:! ...._ 
0 
cr 
"-

G NO. CHEV~ RF-3 
.... 

COORD!NA f[S E 
"---~~~--

OA TE BEGAN ____ 1.:_:0,_-_1,_,3"----'~'-"'-3 

OAf[ ON!SH[D __ __;c10"----'1=-=3:.....-"""5"'-5 

Groy :>nndy SILl, 95:1: sH.; 5X r..,~ sond. trocc or gonic~ 

Strong odor. 

Brown sandy SILT; 1m: sond. fone 

EOTIOM OF BORING ~ 16.0 FHT 

35·~--~~~--~--~----L----L __ ~~~~---------------------------------------~ 
ORIWNG CO.: CEOlEOi 
DRIUJNG t.IEiHOO: GEOPROBE 
~PUNG METHOO:t.IACRO 
PRQ.£CT NA!.IE: 
LOCAllON: CHEVRON &AOi NORTH OF 000< 
PR0.£CT NO.: B15-200.1A 

fl CORPORAnoN 
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DRILliNG REMARKS 

1-:-:- 1-

I-- I"-" 

--------------------------------------------------------------------------------

til 
(.) 

"' :::;, 

:sm 

ml 

w 
J c. 
0 
0: 
0. 

BORING 
N 

COORDlNA T[S 1: _____ _ 

rtELD GEOlOGIST,_~--'N"'.c::wec:.H.:.c· DATE BEGAN __ ~~~0~--=30=-:.:9~8 
Oi[Cl<.[O 8¥_~--N-'-.w....:._H_. DATE ONISHEO 10-30-98 
APPROV[D BY GROOND SURf" Aa: £L 
T01AL DEPTH _____ 15=.';';0= 

llf" <:.CRIP liON 

~~--=R~~~~~==~~----------~2-~0~ b'Q Brown SANU: slight product <><lor. 

G<oy SAND, 50:t coarse 307.: me<f.um lOX fine; Hl:t :s~t 

8.0" 

SILT. :slight product odOf. 

Sll 1 10-15:t fine sand; slight product odor. 

BOTIOI.I OF BOR1NG ~ 15 fEET 

35~---L~~--4_--~-----~---L--~--~~---------------------------------------~ 
DRlWNG CO.: CRiSSMAN 
ORtWNG MElHOO: 10~ HSA 
SMIPUNG MElHOO: OJTTINGS 
PRO.ECT NAME: 
LOCATION: 27" STORM AT OHY.t. 
PRO£CT NO.: B15-100.1A 

DRAY<N BY M.J.S. OiECK£0 BY I 
DATE 1 8 10-99 !APPROVED BY I 

rn 
fl CORPORJ.'TION 
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li ~ 2§ 0[ DRILLING REMARKS 
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~z 
~~ 0.~ 00 
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6 M:.l 

r- 59 

~ 
3888888 

Sot 
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BORING NO .. GATX-RF-1 
N 

w COORDINATES E 
"' -' 
0 c: 
"' 0 FIE.LD G£OLOOS1 N.W.H DATE BEGAN. => 0: .. 

Q CH[CK(O BY __ _N~.tL DATI flNISHCD 
APPROV(O BY GROUND SURf AU [l 
TOTAL DEPTH 

_1
6

-gr:SCRIP TIDN 

~ Rodbo~ 

9"" ~ 
~ Rod foil; "ith brown SAND 

•.'JS ,(} 

f-- Oar!< 9rey SAND; quartz 9roins lOX.: poa<1y graded; so(uro\cd; 

Sl 1Q!t sit; 20X fm<: sand 70;1; coor:se :sand 
sm -

7.2S' 
Dork grey ;ondy SILl 10:<: 1ine sond; low plasticity; no 
product odor. 

No n:co~y ve<y wet 

ml 

No recoveJy oollost rock caving 

BOTTOM OF BORING ·~ 15 0 FHT 

35~--~~~--~--~----~L---~----~-i--i_ ________________________________________ __, 
ORILiiNG CO.: GEOT£01 
ORIWNG METHOD: GEOPROBE 
SAI.{PUNG ME!HOO:MA~O 
PRO.ECT NAME: 
LOCAnON: GATX OOCK 
PRO£CT NO: 815-100 1A 

DRA\'ttl BY I f.LJS. l OiECI<ED BY I IFIIF NA~F k J l !I' CORPORJ;TIO!< 

COP0020426 
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Ul:z 
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::fO 

Sol 

DRIWNG CO.: CRISSMAN 
OR!WNG WElHOO; DIRECT PUSH 
SAMPLING ~ElHOO: MACRO 
PRO.ECT NAUE: 
LQC.I.llON: GA. TX DOCK 
PRO£C! NO.: Bl5-100.1A 

ORILUNG REMARKS 

DRAWN BY rnEO<ED BY 

ml 

w _, 
;:;: 
0 
£( ..,_ 

COOROINA TES "'-E --~-

FJELD G<:QOOST'""--~--'-N~. W~·~H~. DA 1I BEGAN ___ _:10=--"'2'3'"---9"'£:"-
CH(CK£0 BY N ~JL DA 1I FlNISH[D __ __,1~0:._-~2c=!9_-c=!9""-E 

Grey SILT; 2:'>-YIX r.,., =nd no product <>dol root !roccs 

Grey S{lndy SILT: fe.,. coots ---lOX f~ne sand .. mica flokes. 

r~ rool tmces/O<gonics 

SILT; dense ond dry; moist 

Grey =dy Sll T; :some as above; no 0\"QOnics 

BOTTOM OF BORING = 16.0 ffiT 

i Fll£ NAME & I II CORPORA'TlON 

COP0020427 
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iE zg~ 
CL ~wo 
w CLZ--' 
0 ::J'wm -r(o...--· 

W>-
o:z 

c!f 2~ 
"'0. 66 n_,5 

::!:0 

t/} 

0 

Mst 

* 6 

Ms! 

Wl 

w 

"' ""' DRILLING REMARKS 0 ... 
"' 0 
::> 0: 

CL 

ml 

FIELD GEOlOGIST N.W.H. 

CHECKEO BY N.W.H. 

GATX~RF~3 

OAIT B[GAN 10-29-98 

DATI: f"lNISHEO. 10-2!:.-98 

GROUND SURr ACE [L ··-----

Bro...., silly SAND; 5X silt.; no prodvcl odo<" 

tr-oces 

Brown sandy SILT. mol lroces slight blod O<Ot"lgc groy motu!': 
10:t r.,~ :sond. 

G<ey :sandy SILT; lOX fooe sond. 9fOy with bl"own/O<on<Jc mottle. 

G<ey :sandy Sll T lO:t fine roo\ lroces 

BOTTOM Of" BOR!NG ~ H .. O FUT 

35·~--~~~--~--~----~---~----L--L-~~--------------------------------------~ 
DRlWNG CO.: CR1S$1.1AN 
DRlWNG I.I.ETHOO: PUSH PROBE 
SAMPUNG WElHOO:MACRO 
Pfl<U:CT NAJ.I8 
lOCA il~: CA TX BEACH 
Pfi:O.JECT NO.: B15-100 .. 1A 

ffiEO<ED SY rr CORPORATlON 

COP0020428 



+-

II BORING NO. GATX-RF-4 w 0: 
w ~2--

COORDINATES ~ 
L._ 

:l9 .<D I~ w w,_ 
Ul -=!. ~ ::::> ............ !~ 

~"E 
az (.) ..._ 

zg~ 16 2l:::' OR!LLING REMARKS Ul 0 FIELD G£0lOOST N.W.H. OAT[ BEGAN 10~29~98 l -. 0. 
~:z ::::> n: w...,o 

~~~~ n.~ !l CHECKED BY N.W.H. DA T[ FINISHED 10~29~98 0. £z..J oo w :l (.) 
Cl :::fW~. 

I~ APPROV(D 8Y GROUND SURf ACE (L --~~~--o:<l 
TOTAL D[PJH ~C:RIPT!ON 

UJ 

0 I·· 
li9ht blown sondy SlLT.. mico nok=: 9'"Y ond bro..,.. ''"'u' '""~ 
~ools ood 0<9on~ 

ml 

* 5 1.4st 
- 2.5" 
- Brown SlLT. coors<: wnd. poorly soded: .30X coorse: ··:;c.ox medium; 

2ox fine; 1 ox ~;a 
- ~~ 

5 l.!sl 

SiTl 

·-
-
·- f--- Sl. 

* 9 Wl --
SAND; :some os obove; soluro\ed; wet: no product odor. 

- 9.5" 
10· Grey. f.-.e :sondy S!L 1; low plasticity 

·-
·-
·- -~ 
·- r. -
- ml 

- W! Dense; f= g-ey SILT; low plostid\y. no product odor. 
·- . 

1-- -
, 5- * 6 Sot 

·-

TOTAL DEPlH - 16 0 RIT 

1-

20 

1--
1--

1-

1-
1--
1-25 
1-
1--
1--

-

.30-
·-
-
-
-
.. 

35 
DRIWNG CO.: CRISSMAN 
OR!WNG loiElHOO; PUSH PROBE m SAJ.(PUNG W£lliOO:I.IACRO 
PRMCT NAJ.IE: 
LOCAnON: CATX BEAOi 
PRO.(Cl NO: B15-100.1A 

1 DRAWN ar 1 -.u.s. ! N-II'T>(~ BY I I Al£ NAME &. I 1 
Ir CORPORAilON 

COP0020429 
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30 
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-
·­
·­.. 
-
-
-
·-
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,.-

6 

w,_ 
o:z 
2t;' 
~2 
00 
;:JD 

DRILLING REMARKS 
Vl 

'-' 
Vl 
:;) 

w 
--' ;:;: 
0 
lX 
0. 

BORING NO .. GATX-LS-1 
COOROINA TES ~~----~ 

FIELD GWLOOST ,_ __ __:N..:.o·..:.ow.:..:.. H"-. OAT£ BEGAN 10~15-98 

CHECKED BY ____ N..c·. W_.'--H __ DATI f"INISHED. 10-15-98 
APPROV[D BY 
TOTAL DEPTH ----;J..hll'..,-,,..-

GROUND SURF AC[ EL ___ _ 

'TION 

~ 
~~~R~OCX=----------------------------~1-~5·~ 
'.t:< 

SAND. r~ish brO>m; poo<1y 9roded; 10X ::>ill; oo 
product <>doc 

Brown SAND; some os obo~ 

G<ey SAND; some os obo....,; product odo<. 

Grey SAND; sl<ong odor 
OS above. 

No Reco...ery 

BOTTOM Of BORING ~ 16.0 FEET 

35·~--~-L~--~---L-----L----~--~--L--L----------------------------------------~ 
ORIUJNG CO.: G(OTEQl 
DRIWNG t.tElHOO: GEOPROBE 
SAJ,IPUNG t.tElHOO;MACRO 
PRQ.£CT NM!E: 
LOCATION: GATX BEAOi S. OF PIER 
PRQ.;£CT NO .. : B15-100 .. 1A 

I DRAWN BY l.tJ.S. I o-!EO<ED 8Y .I 

COP0020430 



* 05 
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10 

100 

15 

20 

25 

30 

w,_ 
<rz 
2 t' DRILLING REMARKS 
'!.'z 
00 
::EO 

Op 

Mst 

M:;:l 

WI 

W! 

Sot 

..., 
--' ;:;: 
0 
0: 
0. 

GATX-UB-3 
COORDINATES:::-"'----

DATI BEGAN 3-.31-99 

DAIT riNISH[O .-~-----
GROUND SURf AC[ (L ___ _ 

Very f111e SAND with 10·-l5:X s~l: brown 

Very r .... sond OS obo><e 

Very f;,e so~d; IJ<ading coarser, brown: no product odor. 

Brown SO!ld; medium grained 

DOli< grey; blade sond with SX ""t t<Oce grovd; heovy :sheen; 
diesd 000<"; (no <yovel) some os move: slight product odor 

Dq>th to wo\er .9 .1· below g-ound ..urtace otter sannpliog 

BOTIOM OF BORING = 12 0 FEET 

Water o\ 12 <45 1eel 

ll 

35··~ ----~~~--~--~----~----~---L~L_~--------------------------------------~ 
DRILLING CO.: CASCADE 
DRlWNG MElHOO: CEO-PROBE 
SAMPUNG METI-IOO:MACRO 
PRQ.£CT NAME: 
LOCA '!leN: FRONT A yt_ STORM SEWER 
PROJECT NO.: Sl5-100.1A 

rn 
II CORPORA!!ON 

!mE NAME & ~-·~---

COP0020431 



,__ ..., 
w ...._ 

~ 
0. 
w 
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10 

15 

20 

25 

30 

ORILLINC REMARKS 

* 

* 
sw 

ml 

w 
J 
;:;: 
0 
n: 
Q. 

0. GATX~ UB-4 
COORDINATES~:;--------

_o 

dt".:O( 

BOTTOM OF BORING ~ 12.0 fEET 

35~--~~~--~--~----~L---~----~~--~------------------------------------------, 
OR1LUNG CO.: CASCADE 
ORllWIG \I:EniOO: G£0-PROBE 
S/oJ.IPUNG MElHOO:MACRO 
PRO.£CT NAME: 
LOCAllON: fRONT AVE. STORM SEWER 
PRO£CT NO.: 815-100.1A 

rn 
f! CORPORA!ION 

COP0020432 



o-- BORI -UB~ w 
w 
k 

w 
2 "' _j 

~f NG REMARKS 
u ;:;: 

~ "' 0 FIELD GE DLOGIS 1 N.W.H. OAT[ BEGAN 4-l-99 -:D. ::::> tr 
n. ""~ <l. CHECKED BY N.W.H OA TE fiNISHED w 
CJ APPROV[O BY GROUND SuRr ACE El 

TOTAL D[PT!i 12.0 
0 

Dry 
no prod<Jct odO< 

Mst 

5 * 1-'10 

Mst 

* t85 
Wt mt S1Ll (os above) 

10 Wl 

Rootlets, wood organics, no sheen, moderate product odor. 

BOTIOM OF BORING = 12 0 ITET 

15 

20 

25 

30 

35·-~ --~~-L--~--~---~----~---L-l~L_----------------------------------~ 
ORIIJJNG CO.: CASCADE 
DRlUJNG I.IElHOO: HAND AUGER 
SALIPUNG MElHOO:BRASS 'JUS£ 
PRO£CT NAME: 
LOCAnON: 10'" WOOD VSP ABANDONED STORM SEWER 
PROJECT NO.: 815-100.1A 

ORA\'IN BY OiED<EO BY 
II CORPORAilON 

COP0020433 



Op 

Dp 

I.Ast 

* 0 I.Asl 

* Wl 

* 
0 

wt 

DRIUJNG CO.: CASCADE 
DRILJJNG METHOD: GEO-PROBE 
SAMPUNG MElHOO:MACRO 
PRO.ECT NAME: 

DRILLING REM ARKS 

LOCAl\ON: STORM IN N BOUND FRONT 
PRO.ECT NO,: 815-lOO.lA 

"' u 
Ul 
;:J 

:sw 

w 
-' ;:;: 
0 
« 
u 

0 GATX~ UB-6 
COORDINATES'-=-~~~--

FIELD G(DLOGISl'--__ N-'-.w""'-.H"-. DATI BEGAN -----=3..::-""3:.:,1_-..:!9.;:...9 

CHECKED BY N.W.H. OAT[ FINISH[O ~~-----
GROUND SURF AC£ [L ___ _ 

SAMD os above 

BOTT()I.( OF BORING = 12 f££T 

tr CORPORA'IlON 

COP0020434 



5 

* 0 

* 10 

* 15 

20,,-r----

25 

30 

REMARKS 

Dp 

~st 

W( 

Wl 

Wt 

w 
<ll -' 
'l) ;:;: 
Ul 0 
=> oc 

iJ._ 

'5ffi 

mt 

ml 

sm 

GATX-lJB-7 
COORDINATES~=-----~---

Fl(LD G£0LOGIST ,_ --~N~. W""'_""H"-. DA IT B[CAN ··-----"'.:..-._-__1-_9~9,_ 
D-![CK[D 8Y N.W.H, DATE flNISHCD 

APPROVLD BY 
TOTAL O(PTH ··----="""'-

to mc.di.um sand 

Sf_ 

~ 
Very fK;~ brown SAND WITH SILT; 8{r,( sond: 20:t s;tt; no 
product odcx 

15;<: 
f01e $Ond; no product odcx 

Groor.9 
9.ND WllH SILT; lxown 

brown .. 
no product odof. 

SAND; block; 15;<: '5ilt; fine grovel; no product odor. 

FlU. 

troce line 

TOTAL DEPTH = 20 0 FEET 

35~--~~~--~--L-----L----l ____ L_~-L--------------------------------------~ 
DRilliNG CO.: CASCADE 
DRilliNG IAETHOD: GEO-PROBE 
SAI.IPUNG MElHOO:MA~O 
PRO£CT NAME: 
LOCATION: 60~ SANlTARY lN GS ROOFING PARKING LOT 
PROJECT HO.: 815-W0.1A 

rn 
ORAIIN RY 

It CORPORJ.ilON 

COP0020435 



DRILL.ING REMARKS 

Ust 

5 

l.l.st 
sm 

10 
Wt 

Sot 

15 

Sol 

20 

25 

30 

LJ 
-' 

t 
cr 
0.. 

G NO. GATX~ lJB~ 
COOROINA TES ~!!..__ ___ _ 

flELO G£0LOOST!...~~--!N._,.W:!!->..H~. DATE BEGAN 
CHECKED BY jiJL OA IT flNISHEO 

GROUND SURf ACE U. 

Brown SAND; 80X fn~ sor1d: 15X ....,..y r.,~ sand; 5X sat: 
no product odor. 

Bro., SAND; os obove no product odoc .. 

&own SAND; os obove. 

Oorl< brown SAND os obove; no product odor 

BOTTOM OF BOOING • 16.0 FEET 

35-~---L~~--~--~-----L----l ____ L__L~-----------------------------------·------~ 
DR!WNG CO.:: CASCADE 
DRIWNC UElHOO: CEO-PROBE 
Sld.IPUNG UETHOO:UACRO 
PROJECT NAJ.4E: 
LOCATION: 60. SANITARY NEAR ElF ATOCHEM 
PROJ::CT NO.: 615-100.111 

I7 CORPORATION 

COP0020436 



1-
0 13' BORING NOli GATX-HP-1 w 

w ~2:-

I~ 
k 

I~ 
w COOROINA TES r -0· w._ -<(-.o 

"' =! ~ 1- ........... ~ r:r z u ..,. w-<~ ciE ~to' OR!LUNG REMARKS "' 0 fiELD G£0LOG!Sl N.W.H. OAT£ 8£GAN 11-05-98 l o::;!_ I"' ....:o 
:::> ex: 

w"'O I~ I~ 
0:.~ ~ z 

0. OlECKEO BY N.W.H. OA IT flMSHEO . 0. 00 w _,:z--' 
~ 0 0 n.»JO"> 

APPROV[O BY GROUND SURr ACE EL ~n~ 

I~ TOTAL OEPTH 
.l<~~CRIPnON 0 ,I;;; 

....9."' __I<(J{.l{_ OS 
&own silty SAND. S"X C()()(sc, lSJ: medium; SO:t f.-.c 30X silt. 

sm ·-
-

.:15 - l.(~t ~, BrownSANDY _:>Ill . 4<J:t sond: 60l: sat. _>.a· 
Brown SJL lY SAND; os obovc 

r 

5 

sm 

1.(~[ Brown SJL TY SAND: some os above 

.11 ·- * 
,._ moo Grey Sll TY SAND; some os above. 

JJ[ 
·-- WI. 

!C,~e}n1£xSI~~: 20:<: f~ne sand. SAND torganics :>A. locally -
sot 00 product odor. 10 ·- * "'17 ml 

-
10.75" 

Grey SANDY Sll T 
11.0 

ml 
WI. 

~ ~.0 
Sol 

~ 
Grey SILTY SAND: 2m: coorse .. SOX medium: l::>:t line, lSX snt. 

* 218 strong product odOf 

15-

r- WI. sm 
r- - Cr~y SILTY SAND: some os above; moderate product odOf 
r- ·-
r- ·- 11111129 

-
- 18.5" ·- ol Or<Jonics, {wood end ~tlets). ...l9J)' 

t- Gr~y SILT .. ~~·u·~ product odor .. lOX line sond; !>:t 01'9<:Jnic:s. 
20- r-

-
-

Grey SANDY SlLT. moderate product odOf no organics. ml no mice ·- ~ 

r ·-
r-

Gr~y SANDY Sll T: somo; os abo~ 

-
25 SOTIOM Of BORING ~ 2 .... 0 FEET 

-
-
-

,. 
r- ·-

-
30· 

35 
DRIWNG CO.: 
ORtWNC ~ElHOO: CEO-PROBE 

[i] SAMPUNG NEltiOO: MACRO 
PROJECT NAME: 
LOCA."Il<lN: OLD LOADING RACK 
PROJECT NO.: B15-100.1A 

IDRAv.tl BY ~J.S. I OiECKED BY l !Fit..£~1 J n CORPORAHON nArr I fi_,..,_OQ 1.~ 
~· ~~ ' '-· 

COP0020437 
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w .._ 
~ 
I ,_ 
(1_ 
w 
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0 

-

-
-
-
-

~- -
5 

·-
·-

·-
1--
1--
1--
1--

-
10-

-
-
-· 

f-- -
·-
-

-
15 -

-
-
-
·-
-
-
·-
-
-

1--20 

-
-
-

1-- -
f--

1-- -
25-

-
1--

1--

1--

1--30· 
1--

1--
1--

1--
1-­
f-­
f--

-

.; 

ll 

i-

* f- 23 

w,__ 
o-z 
2!" 
t1lz 
6o 
::!0 

Ust 

Msl 

Mst 

Wl 

Wt 

Wl 

Wl 

Wl 

DRILLING REMARKS 

w 
"' -' '-' L: 
lfl 0 
=> rr 

(1_ 

ml 

ml 

sm 

ml 

BORING NO. GATX~ HP~2 
COORDINATES !:!.~-~~-

FIElD GEOLOOSlL __ _:N.::..W::.:.:.:...H:.:... DATE BEGAN. il-OS-913 

D-IECK£0 BY N.W.H DAlE FIN!SH[O ------

APPROVED BY GROUND SURrA([ EL ----
TOTAL OEPlH ~---~24.0~ 

rif.S<:RIPTION 

Rock/Soil {Roodb<-dl 

2.0 
Brown ·,a~ 40X medium ,.o;:,d; 20X flfle -""nd; 30X :sill 

35 
Brown Sl~oon ploslic. 20X r.-.e S<lricl;. no product odo<~.o· 

Brown SiLT; noo plo:slic: :sl\9-ht prOdUCt odor. lOX Yefy ~ 
sond. liquifoes. 
Grey SANOY SILT loose; noo plastic.. 15% fone sand; slight 
produd odor 

Grey SAND, some os obo.-e 

Grey SAND slioht product odor. 

Grey SILT; lOX fone sond, firm, low plosticity 

Grey Sill. non plostic, some ~ obove; no __ product odo<'. 

SOTIOM OF BORING ~ 2~.0 FE'ET 

8_5' 

115 

20.5' 

35~~~~L_~L-_L ____ J_ __ _J,--~L_J__L __________________________ ~====~--~ 

ORIUJNG CO.: C. TEo-! (I] 
ORlWNG UElHOO: CEO-PROBE 
SAMPONG I.I:ElHOO:UACRO 
PRCU:CT NAME: 
LOCAllON: fRONT AVE. 

I 
PRO.£CT NO.: 815-100.1A 

~BY l U.J.S.- I Qi~CKED BY 1 
n.a_rr i ~annn-l""'r.-ULn Ov ~ 

rr CORPORATION 

COP0020438 



* 
10 

* 

* 15 

20 

25 

.30 

9 

13 

8 

...,,.__ 
O:z 

2:':' 
"'z oo 
::! u 

Mst 

Wt 

Wt 

Wl 

DRIWNG CO.: G. lEOi 
ORIWNG MElHOO: CEO-PROBE 
SAMPUNG MElHOO: MACRO 
PRO.l:CT NAI.!E: 
t.OCAnON: FRONT AVE. 
PRO.l:CT NO.: B15-l00.1A 

DRILLING R[).(ARKS 

WL 

Wt 

Wt 

t.lsl 

(/) 

u 
"' ::J 

ml 

ml 

"m 

ml 

ml 

GATX-HP-3 
COOROlNA TES f--·---

FIELD G£0lOGIST:....... _ ___;Nc::·c.:;Wc..:.H-"-. OAT( BEGAN--~ ll-05-98 

CHECI<ED B"r N.W.H.. DATI nN!SH[D ------

APPROVED BY GROUND SURf AC( (L 
TOTAL DEPTH ··-------'=:,~0 __ 

Som~ OS abOYe. 
Slight product odoc 

Crey SAND; some o:s above: slight prcxluct odor 

Q-ey SAND; with 0<"9onics; 20'X c:oorse; 50'X medium; 2(nl'; fine; 
5% silt, 5% r10e 9fOvei, wood, crgooic ckbf"is 
Blodt SAND; some cs abo..,. 

S..o-om SANOY SILT: 5:t f10e; cronge, mottled; lo.< ploslicity; 
no product odoc; no mico; firm; dry. 

EOTIOM OF BORING : 2B 0 FliT 

II CORPORA'TION 

COP0020439 
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w "' I~ w ~z~. '"-

,g~ li w,_ 
:!" I~ ~ 0:~ =><'---
I zl'"~ ~l: 2~ ,__ -cO 

~z wwo 

I~ 
0.~ Cl -'z-' 00 w § w£1:!. i<r ::::>0 

0 
<" 

"' 0 1_':" 

·-

- ,_.. 
5 -

.. 

.. 
·-

:t r- a 

10 
I- -
I- - * 

1 

f-

t-

15 

-
·-

20- 1-
-
.. 
.. 

* 'I 

·-
r-

-
25· 

-
-
-
-
·-

-
.30·-

·-
-
·-
·-
-
-
·-
-
-

.35 
DRILLING CO.: G. TECH 
ORlll.tNG MElHOO: CEO-PROBE 
SAMPUNG MElHOO: MACRO 
PRQ.ECT NAME: 

OR!LUNG REMARKS 

Msl 

Mst 

Msl 

Wt 

WI 

wt 

Wt 

LOC"-TION: FRONT AVE. (NEAR SCAt£) 
PROJECT NO.: B15-100.1A 

I DRAWN BY l ~-S. I ~EO<EO BY l 
f"'ATr" 

w 

"' -' 
(.) ;:;:: 
Ul 0 
=> 0: 

Cl 

1i. 
9"" 

qm 

~m 

mt 

sm 

ml 

sm 

ml 

BORING NO .. GATX-HP-4-
COORDINATES~ 

flELD GEOLOGIST N.W.H. DAIT BEGAN 11-04-98 
CHECKED BY N.W.H. DAIT f!NISH[O 
APPR0\{0 BY GROUND SURr ACE [L 
TOTAL D[PlH 18.0 

l)r SCRI PTlflt.l 
ROCK 

_.1.5 
Jl.oc~~l;_ .. mica laminae. 2ff 

Bro>m saty SANO; 5X ~at; ..,o,; coarse; ..,OX mcd;,m; 15X fint 

Fine soly brown SAND; SOX fine sand; 5% m<:dium sand: ~OX silt; 
micocr:oos 

Brown silty SAND; some os obo'"" 

?"ey sandy Sll T. 
_11.5" 

G<ey sandy SlLT; 15:X fine sand; low ploslidty. no product odac 

Grey silly SAND; 30~ c:ocrse; 25% medium; -4-0:t fine; 5:1; silt 

G<ey sandy Slll: 15:>; fine ~and; low ploslicit y no product odor 

~:?' s~ly ~AND; (slight producl odorJ; 30::.! coarse; 25:< medium; 
4-0X fme; 51.: silt 

G<ey silly SAND; 10:% silt; .W:. medium .30X coarse; 20% fine 

Gr"y sandy SILT 

Q-.,y sandy SllT: 5X rtr~e sand 

Non plastic; root traces; organics; no product odor; with mica 

BOTIOO OF BORING ~ 28 0 FEET 

18.0" 

23.5 

H CORPORA"TlON 
~IL[ NAME & j ! 

COP0020440 
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0.. 
w 
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10 

15 

30 

w,_ 
rrz 
2~ 
l!lz 
00 
::iU 

DRlLUNG REMARKS 

ml 

w 
-' ;;: 
0 
c: 
o_ 

GATX-HP-5 
COORDINATES~~~--~ 

Coor.oe brown S!ll'r' SAND; poorly :sorled; lOX ""l 

Stiff brown SANDY Sll T: 5:% f~ne sand: 9<ey mottle; no or(]Cni=: 
no odor 

SILT: os above; no odor" 

Brown SAND't S!LT; 20:t fne sood" 

Brown SILTY SAND; 15:% fine sond; slight oron9e moltle; trace 
organics; no product odor 

Brown SANDY Sll T; 1 o,; fine sond; troce mice; no product odoc 

&own S!LT; os above" 

Sondy brown SILT; 1[),; f1<1e =d 

SANOY S!L T; 2m: f~ne $00d; coorser then above 

SOTIOI.! OF BORING ~ 32.0 ffiT 

35~--~~L----~--L---~-----L--~--~-L-----------------------------"-----------~ 
OOIWNC CO.: CEOltCH 
ORIUJNG MElHOO: GEOPROBE 
SA.UPUNC loiElHOO:MACRO 
P!'ID..(CT NAME: 
I..OCAllON: 61ST AVE. (GATX SIDE) 
PRO:ECT NO: 815-100.1A 

DRAWN BY 

DATE 
Ir CORPORA:IlON 

COP0020441 



ORJLUNG REMARKS 

w 
"' -' u L: 
Vl 0 
;::, rr 

n 

m1 

N 
GATX-HP-6 

COORDINATES "'--c ___ _ 

FIELD Gt.QOOS1L __ __,N"-'.W.:.:.:..:..H"-. OAIT 8(GAN. ___ _:1:..!.1~-02-98 
O!ECKEO 8Y ___ ~H~1L DATI FINISH[D 11-o:?-98 

GROUND SURf ACE EL __ _ 

Brown SANDY SILT; lOX f10<: sand; troc<: chorcool and rootlet!; 

&oom SANOY SILT; os oba""; no product odor. 

Stilf; brown; SANDY SILT; 20X f""' :rond; (trace mica flakes) 

loose brown SANOY SILT; os abo.., 

G<oding less sand 

Groding more sand. 
Brown SILTY SAND; 20': silt. 

Brown SANDY SILT; 10X f~ne sand; non-ploslk:; no product odors 

Brown sondy Sll T; loose; non pl$0 lie; 10% fone son<!; no 
product odor. 

Grading moce f10e sood. 

Groding less SAND. 

Stiff brown SANDY SlLT 

&own SILTY SAND; 15X S11l; no product odor. 

BOTIOI.I ~ BORING • .36 0 ffiT rn 
I1 CORPORAIION 

COP0020442 
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25 
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DRILliNG REMARKS 

WET 
82 

WET 

80 

V!£T 

VIET 

WET 

WET 

lll 
() 
lll 
:::> 

m! 

w 
-' ;:;: 
0 
n: 
c. 

O.GATX-HP·-7 
COOROINAT£S ~"------

OATL BEGAN 11-04-98 

OA'II: FINISHED 11-0'1-913 

GROOND SURf ACE [L ___ _ 

Coo= brown SANDY SILl; lS:r; very r..,e ~d; slight grey ond oronge 
motile troce mice ood organio 

Brown SANDY SILT; mico flol<es lOX fone sond; lOX s!.t; 
non plostic; no product odor. 

BroWl'l SANDY SILT; os obove. 

Loose 

Brown SANDY SILT 20X fone sand; non -plos\ic; no product odor. 

Brown SANDY SILT; 5X fone sond; trace mial f!ok~ non-plastic; 

BOTIOM OF BORING = 32 .. 0 ffiT 

35~--~.~~--~---L-----L-----L--~--~~-----------------------------------------~ 
PRIWNG CO.: G:OlECH 
OR!WNG MElHOO: GEOPROOE 
SAMPUNG MElHOO;MACRO 
~CTN/IME: 
LOCAll()-l: 6lST AVE. & 0Jl£8RA ST 
PRO~CT NO.: B15-100.1A 

DRAWN BY o-IEO<EO BY 
OAT£ •ooonuc·n ov 

fi CORPORAilON 

COP0020443 



5 

* 9 

* 
10 

* 8 

30 

DRILLING REMARKS 

WET 

SAT 

VIET 

VIET 

w 
m ,d 
u ...._ 
(Jj 0 
:> n: 

"-

mt 

O.GATX-HP-8 
COOROtNA TES "'"~----

fiEUl GEOLOGISl N.W.H OAT( BEGAN. 11-0..,-98 
CHECKED BY_~ __ .ti.:l'i.IL 
APPROVED BY 

DATE fiNISH[O 11-04-98 

TOTAL O[PTH ----=~-
GROUND SURfAC[ (L 

GRAVEL roodbed •ilh s~l or>d sand 

Brown s~ SAND; 10X sill: poor! sorkd. 

Oori< brown SANDY SlL T with 15?: medi<lm line sood; with grey 
<md <Y.on9e mo\tle; non-plastic; Lr<Jce or9onics 

Bmwn SILT "With 1 O:t fine sand; non plastic; no product odor 

Loose; brown SANDY Sll T: 15:;1; f10c :sond; non plastic; iroce mica. 

Trace organics; root traces 

Brown SANDY Sll T os above 

Brown SANDY SILT; 1 O:X fme SAND; non plastic; no product odor 

Stiff grey Sll T; 1 OX fine sand; noo plastic; no product odor 

BOTIOM Of BOOING = 32 0 fEET 

3.5 

35~---L~~--l---L---~L----L ____ L_~~--------------------------------------~ 
ORIUING CO.: G:OTEO! 
ORJUING METHOD: G£0PROBE 
SAMPUNG MEiHOO:MACRO 
PRO.E:CT MAME: 
LOCATION: 61ST AVE. & CUL£8RA 
f'RO£CT NO.: 815-100.1A 

I1 CORPORA"HOtl 

COP0020444 



>--
w <>: 
w ~L-, ..._ 

:t 0. 
~ Foo 

::::><'· ciE zit'Vl 
I wl- ::!= -.<> +- _,wO Q_~. a. 
w o."-' 
0 ~ w~. 

<n. 

"' 0 

5 

* 80 

10 

* 350 

* 320 

.30 

w w._ 
QC Z VI :! 

(j ..._ 
2~ ORtLUNG REMARKS VI 0 

::::> 0:: !"z 
0, 00 

:tO 

I.IOtST 

WET 

SAT 

Yt£T 

WET 

Yt£T 

O.GATX-HP~g 
COORDINATES ~--------

DATE BEGAN 11-03-98 

OA TE f"tNlSH[D __ __:_1.:.1-_=03_-"'-9"'--8 

Oori< brown SANOY Sll T: 20:t ,no; •ith sro'ld ono o<gonics: non 
plastic: no p<oduct odOI' 

Bro.., S.a.NOY SllT; 5-10X fine :sond; to,. plos!ici!y. 9fey and 
«o<>g< mo\Ue; no produc! odor 

Brown SANOY SILT: o:s obove 

Loose; bro""' SANOY SILT; 10::< very fme :sond; 90:>: :sol 

SUffer. moderote plo:stic: S'X :sand {f~ne) 

Sll T: os above 

Bro"" S.l.NOI;' SILT; 1D:t ftne :sand; lroce mica flo~es; non plost"=; 
no product odor 

Brown SANOY SILT; os obove 

Grades mO<'e sand. 

BOTTOM OF BORING ~ 32 0 FEET 

35·~----~~--~~--~----~--~----~~L--L __________________________________________ ~ 
DRILLING CO.: CEOTEOi 
ORIUING METHOD: GEOPROBE 
SAMPLING METHOO:MAffiO 
PROJECT NAME: 
LOCATION: CULEBRA AVE. 
PRO.£CT NO.: 8l5-100.1A 

IT' CORPORATION 

COP0020445 



,_ 
11" NO .. GATX-HP-10 w 

w ~2- N "- .., COORDINATES£ ::lO• w._ 
Ul -' ~ :Jf=~ 

c!£ 
O::z. 

0 o;: 
zg~ 2!':' ORlLUNG REMARKS (/) 0 flELD G!:QOOST N.W.H, OAT[ BEGAN 11~0.11-98 I -en 

~2 :J 0: +- "'wo tL.!;. Q. CHEa<EO BY N.W.H, DA T£ fiNISHED 11-04-98 Q. O:z-' 00 w :::! 0 
APPROVED BY EL 

0 ::lwm ...:0. ~ 
TOTAL OEPn; ttl 

0 

Cnr.<hed ROO< roodb<:d 
ROO< m~ with ,.,11 ond sand. 

Don. bfown ::wndy SILl with en or cool; rootlet, ond lO:t fin~ 

to medium sood 

* £ 
Non plo~tk:. no odor 

5 

&own SILT •ith fewer Of<,JOnics 

WET 
sand; modcmk 

WET 
SILT: as cboV~: 

Grey SANOY SILT; os ol>o'Je 

25 
Cooo;., b>own SANOY SILT; loose; non~ptoslic; no product od<X 

Grey SANOY SlLT; 20X f01e sand; faint product odor 

30 

BOTIOU Of BORING ~ ~2 0 fEET 

35J_---L~~---~--L_ ____ L_ __ ~----L-~~-----------------------------------------~ 
ORIWNG CO.: CEOTEOl 
OR1WNG J.IElHOO: G£0PROOE 
SAMPUNG J.IETHOD:MACRO 
PRo.ECT NAio!E.: 
LOCAllON: OJLEBRA AV'f__ 
PRO.£CT NO .. : 815-lOO.lA 

n CORPORATtON 

COP0020446 



,_ 
w 
w 

~ 
I 
I­
n 
w 
D 

5 

w,_ 
0: z 
2w 
<Ill-

at. 
;::!0 

7 v.£T 

10 

15 

20 

DR1WNG a:l.:: GEOlEO! 
ORIWNG L«::lHOO: GEOPROBE 
SAN.PUNG t.IETHOO:MAOW 
PROJECT NAJ.(E: 

DRILLING REMARKS 

LOCA llON: CA TX MAlNTENANCE AREA 
PRO.JECT NO.: B15-100.1A 

<ll 
0 
(/) 

~ 

ml 

w 
.J 
.:;:: 
0 
0:: 

"" 

BO .GATX~HP-11 
N 

COOROlNA f£S ,_E -~--

FlELD GEOlOOSl,___---.:.l'l.:.:..W.:..:;·:.:cH..,_. DATE BEGAN. l0-15-98 

OlEQ([D BY tl)'LtL DATI: FINISHED 10-15-98 

APPR0\1£0 BY GROUND SURf AC( (l ----
TOTAL DEPTH 

GRAIIEL roodbed ood li!l moteriol: brick: ::>.DOd: S>lt 

Brown SANDY SlL T; 15X fme sond; block ond O<Oflgt motile; n0<1 
plastic: no product odO<. 

Br01m SILT; 5X fooe 500d; trace o<"gonics; low plos\idty. no 
product odor 

Grey SANDY SILT; 5:t fine sond: troce mica: moderate plasticity 

Grey SILT; OS roove 

Stiff grey SILT; os obove; lOX fine sand; 10'11' plasticity. 
no product odor. 

Refusal ol 17.0 feet. 

BOTTOM Of !:lORING = 170 FEET 

fi CORPORAllOW 

COP0020447 



,_ 
w 0:: 
w ~2-. ... 

::~:0• 
~ ::>~='~ 

~ z~~ 
Q_ ljwo 
w a_Z-' 
0 ::l:wrn 

a_~ 
«<( 

-~ 

OE 
~0. 
n..-5 

(/) 

_0 

0 

0.5 

L3 

w,__ w 
O::.z (,1] ~ 

2!::' u '-'-
DRILLING REMARKS Ul 0 

~z ::> n-
00 Q_ 

::IU 

Op 

Mst 

WI 

Sot 

GATX-HP-12 
N 

COORDINATES£ s ---~ 

DAIT BEGAN~~----~~~-~1_-~9~9 
DAIT FINISHCD~------
GROOND SURF AC( £l __ _ 

sz. Bro...n SIL T'r' SAND; os obo....,: no product odoc. 

Brown SAND; os obove; no product OOo<. 

Slough; brown SAND 
SAND in shoe: foinl odor. 

BOTIOM OF BOOING = 16 .. 0 FEET 

35~~~~~~--L-__ L_ ____ i_ ____ L_ __ _L __ L__L ______________________________ ~========--~ 

ORIWNG CO.: CASCADE [i] 
DRILliNG UElHOO: CEO-PROBE 
s.u!PUNG MElHOO:MACRO 
PRQ.l:CT NAME: 
LOCAllON: CS by so- So.nitory ond fence 
PRCU::CT NO.: 815-100.1A 

I! CORPORA:IlON 

COP0020448 



,_ 
BORING NO GATX-HP-13 w 0: 

w 
~z- COORDINATC3 ~ "'-
::10• w 

~ ;::Ji=~ til _J 

qE u ;;;: 
I zg~ R[IJARKS (ll 0 fl[LO G(OLOOST N.W.H. DATE BEGAN 3-31-99 --:0. ::> [( ..... wwo 0.~ 0. CHEO<EO BY N.W.H. OAT( fiNISHED Q ~2 _I w 
0 :::l'wm GROUND SURF ACE [L 0. ~· < 

Ul 

0 

1.0 
Op 

Dp 

.... Sl.. 

5 0 

CRAV!llY SILT. ISX grovd: brown; no produd odoc 

Brown SAND; cs obove 

Wt 
Brown SAND. -y r.,~ 40:t sill 

0 
Msl 

10 
Sot ml 
Sot 

Crey SILT: OS <Jbo>oe; no produ~:t odO<" 

15 
GRAVEL fone 
81o(;!( SAND: medi<Jm to frn~: no produd odor 

Tro~:e line GRA\'8.... 

BOTTOM OF BORING = 20.0 FEET 

25 

.30 

35J----L~~--~--L---~L----L--~L_~~---------------------------------------~ 
DRlWNG CO.: CASCADE 
DRIWNG MElHOO: CEO-PROBE 
SAMPUNG U(lHOO:MACRO 
PRMCT NAJ.4E: 
lOCAllON: By CS ROOflNG 
PRO,£CT NO.: 815-100.lA n CORPORA1:10N 

COP0020449 



t-
w 0: 
w 

~6:-..._ 
:1;::: «) 

w,._ 
~ ='..r:"" ciE 

«:z 
::;>:~~ i-2~ I -:a !"z I- w...,o Q.~ Q. -':z-' 00 

w nwoo ;10 
0 ~0 _, 

[f) 

0 

l.!sl 

Mst 

Wl 

5 

30 

w 
Ul ...J 
(J ;:;: 

DRILUNG R£1.1ARKS "' 0 
:=> rr 

[L 

ml 

GATX- HS-1 
COORDINATES ~£ -~--

OATI: BEGAN ----'-1""-0--2-"'6"--__,9,-,.Bc:_ 

Of\ TI: fiNISHED -----­
GROUND SURr ACE [L ··---

Oorl< b<o..,., ood block. poorly 9roded SAND, lS'.:t f.n~ sond, 
75X med'oum """'d. 50X coo= :sond lOX ,.r.t; :slight product odo<. 

Sond (JS obo"" 

:sood. low plosticit y. 
:slight product odor 

Some 9'"'Y sondy Sll T. 

Slig>t product odor ot 12 feet, low plosticity 

BOTTOM Of BORING ~ 12 0 FEET 

35·~--~~-L---4---L----~----~--~--~~------------------------------------------1 
ORIWNG CO.: CRISSMAN 
DRIUJNG MEn-tOO: DIRECT PUSH 
SALIPUNG t.IETHOO: J.IACRO 
PRO.ECT NAME: 
LOCAnON: ll( 2/52 CAlX SOUTH YARD 
PRO£Cl NO.: 815-100.1.1. 

ORA'I'IN BY II CORPORKllON 

COP0020450 



,_ 

I~ 
BORING NO .. GATX~HS-2 w <r 

w 
~a~ f.l ..._ 

w COORDINATES [ :1.,., I~ w,._ 
til -' ~ ::><'I~ 

~ <r:z 
0 ;:;:: 

~~ ciE 2!:':' DRILliNG REMARKS Ill 0 fiELD GEOlOOS T N.W.H. DATE BEGI>.N 10-26-98 l: ~~~I~ ~Q_ 
~:z :::> rr 

(l_ _,wo I~ 
a__.; oo 0. CHECKED BY N.W.H. OA TE fiNISHED w o.Z-' :1 u 

0 :lwiD 

I~ APPROVI:D BY GROUND SURf AC( [l ...:n~ 

TOTAL DEPTH B.o· If) 

0 1FSCRIPTION 
qw oga ROD< OS 

·- .. SAND: dark bro..n: 9rodin>;~ doomWO(d lo _!>lock; poorly :s«ted; 
50X <:a<>rs<o: ~ medium to lint: 20X so( 

- * 1-::::- ~29 Msl - "w 
- 2-« Wt -

WI 
'Sl Bloc!< SAND. :.trong odor. 

5 
BOTTOM Of BORING ~ -4.0 FEET 

-
·-
-

·-
-

-
10 

-
·-
-
·-
-
·-
-
-

15 
r-

20 

-
- -
-

25·-
-
·-

t- -
·-
·-
·-
-
·-

30-
-
-
·-
·-

-
35 

OR\UJNG CO.: CR!SSU.AN 
OR1LUNG UElHOO: OIRECT PUSH rn SAMPUNG MElHOO:MA~O 
f>RO.l:CT NAME: 
LOCAllON: TK 2/52 CAT>: SOUlH YARD 
PRO..ECT NO.: 815-lOO .. tA 

I DRAWN BY I M.J.S. ICHE0<£0 BY I tAL( NAM£ & j 1 
U CORPORA:TlON 

COP0020451 



,_ 
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w ..._ 

~ 

I 
j-

Q_ 
w 
0 

0 

·-
·-
-

·-

5 

-

·-

10 

15 

1- ·-
1-

1- -
1- ·-

~-20· 
I-
f-

I-
I-
I-
I-
1-
l-
f­

i-25 

I­
I­
f-· 

1- -

1-30 
1- ·-
1-

f-

f- ·-
1-

I-
I- -

1- -

.,. ,l ~~~ 
~~~I~ Ji :::> <' :z:.,.~ 
w<- 18 b _,wo ll;J 
~3ii iii' I~ "-~ "( 

"' IU1 

* 1-

* r-

w,_ 

"' .::!f <>:z 
<J i?~ DRILLING REMARKS "' -.o :::> 

Q_~ ~z 
00 
::!U 

qw 

l.lst 
59 

Wl 
sm 

1~1 

List ml 

..., 
=d ... 
0 
a: 
n 

tHJHlNG NO. GATX~ HS-3 
N 

COOROINA TESr L ~---

n£LD GtQOGIST~_ __ ....:N-"'.-"w"'-.H'-'-. OAT[ BEGAN ____ ....:1..::0c._-_,.2_,6'---"'S"'-fo 

CHECK£0 BY N.W.H. OAT£ FlNJSHEO -~----
APPROVLO BY GROUND SURf AU El 
TOTAL O[PTH 8. 

or<::.rRIPT!ON 

Oo<k brown SAND; poo.1y sa<ted; .i,lj;l: coorsc; 10:< m~dium: 
20:< fmt: 1(1;( :>ill 

Blod SANO; le• quartz gro;,-,s (while); SOX coar,.c; 20% me-dium 
15:::t finc; lSX s~t 

- Strong product odor 

~-~r SU:l: 9o:t :s~t; lOX fine sand: no mottling or root traces; 
stiff; lo"' plasticity 

SOTIOIJ OF BORING ~ 8.0 FEET 

1-35-~--~-L-L---L __ -L ____ -L ____ ~ ___ _L __ L_ _ _L _______________________________________ ~ 

DRlll.ING CO.: CRISSMAN 
DRill.!NG METHOD: PROBE 
SAMPUNG MElHOO: MACRO 
PRO.£CT NAME: 
LOCAllON: TK 2/52 GATX SOOTH YARD 
PRO~CT ~0.: 815-100 lA 

I DRAWN SY l M.J.s:- 1()-IEO<E.O BY I 
OAU: 1 o·-uL-~~ jAPPROVEO BY I ID!SK~BER j 

1 
fT CORPORA'I10!' 

1 

COP0020452 



f-

f-

1-­
w ... 
"-

~ 
(l_ 
w 
0 

-

'" 

-
5 -

·-
·-
·--

-
10-

-
-
-
·-
-
-

1--15-
I- -
I- -

-
·-

I- -
I- -

---
20-

-

-

-
25 

-
--

I- -
-
-
-

-
-
·­
'" 

·-

-

* 
W! 

* 

Mst 

w 
-' ;;;: 
0 
n: 
(l_ 

BORING NO. GATX-HS--4 
COOROINA TES~ ;;..----

r oint pcooucl odD< 

SAND: 50X c~: 25'X medium; 15X finel: 1DX ,.~[ 

free ptoduct: thin consistency; lill;.,g 10-20:t ol pores: grey Sill 
lOX fo0e :sond low plo:sticity. pdroleum h)<:lrocorbons 

BOTTOM OF BORING = B 0 fEET 

35~--~-L-~--~--~----~--~----~-L--L---------------------------------------~ 
ORIWNG CO-~ CRISSMAN 
ORlLUNG UElHOO: PUSH PROBE 
SAMPI..ING LIElHOO: MACRO 
PRO.l:Cl NAI.I[: 
LOCATlON: 1l< 2/52 GATX SOUTH YAAD 
PROJ::Cl NO.: 815-100 .. 1A rn 

fT CORPORATION 

COP0020453 
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~~~ :?: 
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lfl ~ 0 

-
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-
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-
:·. 
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-
-
-

10- * - ,,:. 
~ -

-
-
.• 
-

f- -
r -
1- -
1-15 
1- -
r .• 
r -

-
r- -
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r .. :·'' 

1- -
1-
1-20· 
r * 1=. 

I~: 
r .. .: 

.. ·• 

r - :: 
f- ~: 

f--::;' 

25 .·': .. 

.. 
1- - ·' .. 

: 

-
-
.. 

30·· 
-

r- .. 
.. 
-
-

1- .. 
1--- .. 

·-
f- -

.....,.,._ 
.~ trz 

C:f :::>....., OR!LUNG REMARKS 
-.o ....... 
£1.~ ~z 00 

::10 

Dry 

!.lsi 

25 l.lst 

-40 Wt 

Sot 

\5 

Wt 

Wl 

w 
tn -' 
0 ;;: 

"' 0 
:::> lr 

0. 

sm 

BORING NO .. TOS~ HP~ 1 
COOROtNA f[S ~ 

~-----

f"I[LD GEOLOOST~~-.....ocN~.w"".~H~. DATE BECAN 11-03-98 

OiECKEO BY N.W.H. DAlE FIN!SHCO ----~--
APPROVED BY GROUND SURf ACE (L 

101AL DEPTH 78.~r<::.rR!PTlON 

.. l.O 
Rood om>'d _lS 

~ 

Grey s~ty SkND; 207. coo"·~ .. -40:;:; rt>o::d;um: 35-;;:: f;<>e: 5::::: silt: 
flO pmduct odor 

Grey snty SAND; fine to medium: 20X coorsc: 5X silt; 
!oint product odor. 

Grey snty SII.ND; 20::t coarse -40X medium; 35::< fine: 5::1:. :silt 

Some os obove; stron9 pro<:luct odor. 

Strong product odor 

Grey silly SAND: 20~ coarse; 30X medium 407. fine; 10:>; silt; 
strong product odor .. 

Some os obove; moderotc pwduct odor. 

Grey :saty SAND; 30X coarse: ~ medium; 207. fine; 10::t -silt 

2'6.5 
?<ey :s_,ondy SILl 9U:l;; :silt; lO;l; fine :sand; and orgooic-s (root 

ml lroccs); non-plastic slight product odor 

BOTIOM Of' BORING ~ 28 0 FEET 

~35·~---i-L~---L---L-----L----~---L--L__L ___________________________ ·--------------4 
DRIWNG CQ: C£01£01 
DRIWNG MElHOO: CEO-PROBE 
SAMPliNG MElHOO:MACRO 
PRG.l:CT NI-ME: 
lOCAllON: fRONT AVE. 
PROS:CT NO.: 815-.300.1A 

1 ORA~ sy 1 t.us. 
DA1E I 

I C':HH'I(l'Tl BY l 
BY I 

I! CORPORA'IlOH 

fFiL£ NAME & I l 
I DISK NUMBER I I 

COP0020454 
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-
·-
·-

1-- 5 -

-
-
-
-

1-- -
1-- ·-
1-- -

-
10-

-
-
-
-

·-
-
·-

15-
-
-
-

!-- -
-
-
-
-

20-
-
·-
·-
-

1--

1--
f-
1-- ·-
~- -
f-25 

-
1-- -
1-

1--
!-- -

-
·-
-

30-
·-
-
-
-
-

* 

Dry 

1-

1-o· l.Ast 
I. 

1-i 

1-

List 

163 List 

Mst 

Sot 

I Sal/Msl 

Sol/Mst 

ORIUING REMARKS 

I DRAWN BY T t.I.J.S. I o;[O<fi) 8Y 1 

"' 0 

"' :::1 

lml 

rnl 

w 
-' ;:;:: 
0 
cr 
(l 

IIHill 

II Hill 

lllH 

BORING NO .. TOS-HP-2 
COORDINATES !:!~----

nELD GEO:..OGtS T!___----"N:.c_. W~-~Hc_. OA 1I BEGAN ·---~_.1_._1_-~03-::'..-=.9~8~ 
CHECKED BY N.W.H. DATE FINISHED-------
APPROV[D BY ___ ~c-=-
lOTAL DEPTH ___ _-2,8c·:O,.__ 

GROUND SURf AC( [L -~--

~olt 

Rood 9fOYd 

Grey SU. T lo.... plo-,ticit y . no product <>do<. 

Grey SAnD; 20X fooc 50X medium 25X coorsc 5X ,.;It 

No sheen <l!l •o!.,-; no product odo<. 

SAND; 9'tey, silly, S:t "'lt; slight product odor; 20X forte 
50l; medium. 2.5X coorse 
No Yletn on wolec 

loloderole product odor. 
SAND. qrey. some os ot>o...., 
Sheen on wote<. 

C.ey SAND; some os obo..-e. 

C<-ey bro.., SAND; 20X ecorse; srn:: medO.m; 75X fone; 5:t silt 

SAND; some as obo""-. 

No product odor; no sheen on woter. 

7.cr 

2.75 

285 
G.-ey 500dy SILT; non-plastic; 5:r;; very r.,e :.and: no product odor 

Horde-. 

Brown Sll t; s-x fne $00d denS<: 

Grey SILT; noo-plo,.tic; s:r;; fme send; no product <:><for. 

BOTTOI.I 0'" BOR1NG - .36 .0 FEET 

l ....... -.. ............. -.... n· CORPORA·noN 

COP0020455 
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w c:' 
w ~2"-. "-

:::~0• w,_ ;: =-~=~ 
c.iE 

O:;z: 

I zg~ j?~ DRILLING REMARKS 
..... -:a 

~z Q 'jwo n_~ 00 w o.Z.J 
::EU 0 :::lwm 

[)_ ~-
-<{ 
tJl 

0 

Mst 

Dry 

~st 

5 

105 

l.lst 

10 

Us\ 

* 138 

15 

20 * Wt 
.395 

Wt 

* 27 

25 

Wt 

.30 

w 
Ul .J 
(.) c: 
V'> 0 
::::> tr 

(l_ 

ml 

BO TOS~HP-3 
N 

COORDINA T£S [ 

FJELD CECX.OOST N.W.H. OAli BEGAN 11-0<1-98 
NW.H. OAT( flNI$H[D 

GROUND SUR< ACf_ EL 

Rood qovd 

Brown s~ty SAND: SOX fine sand; 20:t medium sand; lo:t 
cooru sand; 20X sot; :she.,-, on ... otcr. no product odor 

B<o.n silty SAND; .30:1; ecorse; 55X fne to medium 
15!1: ~t; :she.,-, on water: no product odor. 

No she.,-, on water: no product orlor. 
Grey Silly SAND; 20X C00<2; ~ medium; 25X fml!; 15X sill 

SOeen on water: strong product odor. 

Grey SJlty SAND; lSX coarse; 20X medium: ~5X ftne; 20X sill. sat 
lenses 1/':; s\roog product odor 

Grey silty SAND: 20X COOi"Se; 40X medium; 25X fKle; SX s~t; no 
sheen: no product odor. 
Grey silly SAND; some 05 ob<JYe. 

Sli!jll product C>dor, !Oiight sheen: 
~ OOo'o'e 

grey silly SAND: some 

Grey silty SAND; .30X saL 
Q-ey 5-11ly SAND; some os above. 

sand; noo-ploslic. 

sandy SILT: 10X fone sand; no product odor; no sheen; low 
root no mica. 

BOTIOIA OF BORING : 32 .0 FEET 

35·~---L~~--J---~ ____ i_ __ _J ____ L__L~~---------------------------------------~ 
ORI~G CO.: G. TEQ-l 
ORIWNG t.1Elli00: CEO-PROOE 
SAUPUNG MElliOO:MACRO 
PRO.£CT NA!.IE: 
l.OCAllOO: fRONT AVE.. 
PRQ.ECT NO.: 615-300.1A 

rn 
fl' CORPORA:IlON 

COP0020456 



5 

* 
25 Ory 

10 

Mst 

Wl 

15 

Wt 

20 * 2 

Wl 

Wl 
Sat 

25 

* 3 

30 

sm 

mi 

BOR NO. TOS~I-:IP-4 
COORDINATES~':'--~-

fiElD G£0lOG!ST'-----'N~."'"''W~.H-"-. 011 T[ 8( GAN --~--'-'l1:._-_,0e,3:_-....:9"'"-8 
Oi[O<(D BY N.'W.H. 

APPROV[{) BY 
TOT A\. DEPTH ·---~~'~ 

fin~ :>Ond; lOX med'oum sand; .)OX :>~l 

Brown 5illy SAND; 20:;;: coarse; 50X medium; 20:4 r..,~; 1QX sill; 
no product odO< 

Bro..,., srrty SAND; 20~ coorse: l5X fone: 307.: medium; 157.: s~t; 
no proouct odO< 

Srown silty SAND; 50% fone; 15% medium lS'X coorse; 20% silt 

Depth to woler oppro~imolely 18 . .-. It 
Sl Brown SAN.O; 20'X coorse: 60~ medium: 15X fine; 57.: sTit 
- Gro~ .. 25" 

Brown sond; 5X sat 

Somt as abo""; no product odor 

Grey SAND; 30X ecorse; SOX medium; 20'X fme; lroce silt 

Grey SAND; som<e os obove 

80TTOO OF BORING 32.0 fUl 

35~--~~L---L-__ ~----L----L ____ l __ J_~------------------------------~------~ 
OR!U.ING CO.: GEOTECH 
ORIWNG MElHOD: C£0-PROBE 
SAMPUNG ME1HOD:MACRO 
PRO.£CT NAIA£: 

IT CORPORJ..'!tON 

COP0020457 



700 
sm 

* 5 

ml 

ml 

SAT 

* 5 .. 0 

* 5 .. 5 
SAT 

SAT 

S,l.T 

BO G NO .. TOS-HP-5 
N 

COORDlNA TES ~E ___ _ 

OAT( BEGAN , ___ .:,:10:<..-_,lc..:~_-.:<.9:=..8 

Oushed RQO( roadbed 

Grey Stl TY SAND {stoioed) 2m:: sit.; gcoding f111er; strong 
product odo< 

Brown S.WOY SILT with 15::t ftne sond; noo-plostic; no product odor 

Stiff; grey-brown Sll T; lO::t fme send; no product odor. 

Stiff; grey SilT; with lO::t fine 50nd with grey ond oronge 
mottle; low plasticity. 

Grey SANOY SILT; os obo~. 

No reco....,..y. 

Grey SANOY SILT; as obove 

T· 1~ ftne sond. 

BOTIOM Of BORING ~ 28 0 FEET 

35~--~-L~--~---L-----L----~---~--~~----------------------------------------~ 
ORIWNG CO.: C£0TEOl 
ORIUJNG I.IETHOO: GEOPROOE 
SAMPUNG WETHOO: MACRO 

tr CORPORJ\TION 

COP0020458 



~ 
0.. 
w 
Cl 

5 

10 

w,_ 
o::z 
2w 
(/)l-

o5 
:J:O 

WET 
15 

19 SAT 

.30 

ORIWNG CO.: CEOlEOl 
DRIWNG WElllOO: GEOPROBE 
SM.IPUNG t.I:ElHOO: MACRO 

DRILliNG REMARKS 

<11 
0 
<ll 
~ 

sm 

LJ 
-' 
§ 
0:: 
0.. 

B TOS-HP-6 
COORDlNA 1ES ~~----

FlELD GEQOOST,__ _ __.:_N'-'-.W"'."-'HO.,.. DATE BEGAN. 10-H-98 

OiECKEO BY N.W.H. DATE fiNISHED. 10-14-98 

A.PPROIIEO BY GROUND SURF AC£ EL ___ _ 

TOTAL DEPTH ----==',;';=~~~.n 

Brown sn. TY SAND with lOX s~t on9<Jlor fill; :sond; no product 
odor 

SAND as abo~. 

2S 

light grey OJ.YEY SILT with lOX fme :sond; block ond <:>ronqe mottle; 
m[)(jej-ote plosticil y; no product ode<. 

loose; coorse brown SILT to very fine sand; 15:!: fine sond; 
non plastic 

Stiff ~rey SANOY Sll T 

Stiff; ton SILT; with 10X fine :sond; low plasticity; no 
product odor 

80TIOM OF BOR!NG ~ 28 0 FEET 

m--·--+---··· 
U' CORPORA:llON 

COP0020459 



* 7.5 I.IOIST 

5 

10 

SAT 

ORIWNG CO.: GCOT£CH 
DRIWNG I.!ElHOO: GEOPROBE 
SAI.!PUNG MElHOO:MA.CRO 

DRILLING REMARKS 

lOCATION; TRUCK LOAOINC/OOANE AVE 
PRO.£CT NO.: 815-300.lA 

ORAWN BY CHECKED BY 

l1l 
0 
l1l 
:J 

ml 

TOS-HP~7 
N 

COOROINA TES ~E ---~ 

FlELD GE<X..OOST,__ _ ___:N..:..:·..:..:W"-.H~. OAT£ BEGAN -~--'1~0,:.,..-~1:-,L.=-=.9!2..8 
D-IECKEO BY N. W.H. OA TE FlNISHEO ·---1~0::..-..:1-=.L_-~98,_ 

5Z 

GROUND SURf' ACE EL 

Brown SANDY SILT; with high 0<9"flic content; root~ ond Of90"'ic 
debr~; grey ood blocl<. mottle 

Brown SANDY SILT; os above; fewer 0<9onics 

G<'ey SANOY SILT with mica; trace organics; SX line sands 

Brown SANDY SILT; 5X fine sand; low plasticity 

-:- Grey SANOY SILT; 101.; fine sond: no odor or :sheen. 
Brown SANDY SILT; 01-15X fine sood 
Grading coarser 

Stiff grey SANOY SILT; no pl'oducl odor 

Still gray SILT; lOX fine sand; low plasticity. no odoc 

SOTIOM OF BORING ~ 24.0 FEET 

rr CORPORATION 

COP0020460 
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10 

15 

20 

25 

30 

ORIWNG CO.: CRlSSMAN 

w .... 
n:z 
21:':' 
lllz 
00 
:EO 

WET 

DRILLING REMARKS 

Ill 
0 
Ill 
=> 

w _, 
;:;: 
0 
IX 
0. 

BO 0 .. TOS- I-IS-1 
N 

COORDINATES£~ ___ _ 

OAIT BEGAN _____ ~1~0~-~2~7_-~9~8 
DATE FINISHED 10-27-98 

GROUND SURF AC£ EL 

Brown SILTY SAND; SOX coor=: lOX medium; lOX f"1e 
:rond; 20X silt; no product odor 

Some brown SAND; no product odor 

sm SAND o• obove; less sill; m~ol~ product odor 

Grodiog dorket 

Gr~y-block SAND 

Dork qrey SAND; os obove; loinl product odor. 

SOTTQI.4 Of BOOING ~ 16 .. 0 FEET 

f)RIWNG METHOO: TRIPOO/HAMI.4ER 
SAUPUNG t.IElHOO: MACRO 

----·~~~T-HAWB:-------------------------~--
LOCAliOO: NEAR 1X .3-411 
PROLCT NO.: 815-JOO .. IA 

ORA.'I'IN BY CHECKED BY rr CORPORAilON 

COP0020461 



l 
0. 
w 
0 

5 

15 

20 

25 

w._ 
n:z 
2t! 
!:!lz 
00 
::l' u 

128 WET 

DRILUNG REMARKS 

til 
0 
Ul 
:::l 

w 
-' 
i;: 
0 
0: 
a_ 

0. TOS-HS-2 

AELD G!:OLOOST __ N.W.H. DATE BEGAN 10-27-98 

CHECKED BY N.W.H. DATE FINISHED 10-27-98 

GROUND SURF ACE EL ·---

&own SILT'l' SAND; 20X !5at; grovd 

No product odof. 

Brown SILlY SAND: os obo...,: slight product odor 

Color Voriobte; brown to 9rey. modet"ole product odor. 

lo(od~ole product odor. 

BOTIOM OF BORING = l6.0 FEET 

t'l'' CORPORAltON 

COP0020462 



28 

.31 

28 

ORIUJNG CO.: CRISMAN 

w,_ 
O::z 
;?~ 
':"Z 
00 
~0 

Mst 

Mst 

1.4st 

Wt 

DRIUJNG METHOD: PROBE TRIPOO 
SAMPLING I.IETHOO:t.IACRO 

DRILLING RO.!ARKS "' 0 
VI 
:J 

w 
--' ;:;: 
0 
0:: 
0. 

B TOS- HS-3 

OA TE BEGAN ___ 1,_,0'-----"2'"'-7--9.::::8,_ 
DATE f"lNISHED 10-27-98 

GROUND SURr ACE EL --~ 

Grod~ to grey S<1i y SAND ot "' fl. 
Slight product odor. 

Brmm silty SAND; 10:t S<'1t 50X coors.! .30:t medium lOX fme 

Moderate product odor 

Sond; some os roo~ 

Brown SAND; some os obo"" 

- Dark grey SAND~ slron~ product odor 

TOTAL DEPTH ,. 16.0 FEET 

[I' CORPORAllON 

COP0020463 



.... 
w 
w ...._ 

w w,_ 
<fl =' ~ 

ciE 
O:z u "-2::! DRILLING REMARKS <fl 0 X -:a. :_) n: ._ a..e ~z 

"" 0.. oo w :fU 0 

0 

M~l 

lht 

5 

92 Us\ 
sm 

10 

* Msl 

15 * £1 

Wl 

* 1~ 

wt ml 

25 

30 

ORIWNG CO.: G£0-TEOi 
ORIWNG YElHOO: CEO PROOE 
SAMPUNG YElHOO:MACRO 

--~~~~~c·------------~~----~------
t.OCAnoo: TANK 3411 
PRo..l:Cl NO.: 815-300.1A 

DRAWN B'f Q-IEO<ED BY 

EO NO_ TOS-HS-4 
N 

COORDINATES E 

fiELD GEOlOOST N.W.H. DATE BEGAN. 11-0S-98 
CHECKED BY N.W.H. DATE FINISHED . 11-05-98 

GROUND SURF A a: EL. 

Thin s]l lc}":'f. bro""' sandy Sll l., 10X r.-.., sond 

Br~ znty SAND. 30X coor=. 30X mrcfKJm. ~ fne .. lOX sit 

No product odor. 

Sli<j>t product odor. 

Slight product odor. 

Brown SILTY SAND (some os at""") 

Moderate product odo<. 

Brown Sll TY SAND., some os ab""" moderate produ<::t odor 

Strong product odor. 
Grey silty SAND .. some os above 

Blod< S!L TY SAND; 30% worse; JOX medium. 20X fine 

Grey sondy Sll T: lOX coarse SO<>d; trace fone grovel; 
slight product odor. low plasticity, organics 

TOTAL DEPTH = 20.0 FEET 

rn ··-!-----·-· 
lT CORPORA!tON 

1 FILE NAME & I 

COP0020464 



~ 
0.. 
w 
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5 

10 

15 

20 

25 

.30 

w,_ 
o:z 
~~ 
~z oo 
;:t<.J 

Ust 

Ust 

OR!U.ING REMARKS 
c.n 
(.) 

"" => 

w 
..J 

~ 
0: 
0.. 

BORlNG NO. TOS~LS-1 
COORO!NA TES '=-~----

Rod:/S<lnd 
Rock bedj9rovel ond sond 

Medium brown poorly s()(tcd; silty SAND -15X s~t 

Coorse silty SAND; .30:-< silt; no product odor 

BOTIOM OF BORING ~ 12.0 FEET 

35~--~-L~----L---L----L---~--~-i-_L ________________________________________ -4 
DRIU..ING CO.: GEOlECH 
ORIUJNG UETHOO: GEO-PROBE 
SAMPUNG LIETHOO: MACRO 
PRO.£C1 NAME: 
LOCATION: TOSCO 8EAOi 
PRO.JECl NO .. : 815-300 1A 

COP0020465 



,_ 

I~ 
1::30HJNG NO .. TOS~LS-2 w .,. 

w 
~6~~ 1>- COORDlNA TES ~ 

... 
w 

~- <0 ~~ w,__ 

"' 
_, 

~ ;:,o-" .. .-.. <rz () .:;:: 
:z;1~ I~ oE 2~ DRILLING REMARKS Ul 0 ttELD G(OLOOST N.W.H. DATE BEGAN 10-H-98 :r: 
~~0 I~ 

-:a. Ul:z :::> tr t--
I~ 0.~ (L Q-!Ea<EO BY OA TE FINISHED . n. 5o NY/..t:L w o.Z-' 

:~ 
~ () 

GROUND SURF ACX EL . 
0 ~wm 

APPROVED SY (l~ 
-<( 

TOTAL DEPTH 16.0. "' '"' 0 l")j:" liON 

,.~ Bollo:s( R:oc~ 

-
2.0 

M:>t Rod</Roodb~;c\( sand. day mi~ed 

- ri2IX 

t-- Brown poony ~orled, s~ly SAND. non plo~lic no odor. 
-
·-

srn - Mst 
1-
1- ·-
1- Brown sat y SAND, 70% coarse 9roins; 10% sat; 21J': line sand. no 

- l- ~ product odor. 

Product odor; very fain L 
9.0 

r-

10 

I--

I t.!st 

f-

rnl Sandy grey SILT; 10% ftne sand ~ sill: no product odor (•el) 

15 I 
wt Slight product odor; 9rey Sll T; same as above 

--~~~~~~~~~~~----~ 

1-

r-
1-
1-

1-

I­
I-

20 

-

-
25 

-

-

-

·-
.30-

-
.. 
·-

ORlUJNG CO.: CEOlEOl 
ORILUNG II:ElHOO: G£0-PROBE 
SAMPUNG UElHOO: MACRO 
PRO.£CT NAI.IE: 
LOCATION: TOSCO BEACH, UPPER 
PRO.£CT NO: 815-300 1A 

-om l 1="27-99 _IAPPfl()_VEo sY 1 

BOTIOM OF BORING = 20 0 f££1 

-

rn 
jni.E NAME ~>.j I 

I 

COP0020466 



,_ 

I~ BORING NO. TOS-LS-3 w 0: 
w ~z- N ... 

w COORDtNA TES E :::1 o';o § I~ 
w,_ 

U) :! ~ :::> r= "'-.. 
ciE 

O:z 0 '-'-

zg~ ~ 2~ DRILLING REMARKS U> 0 FIELD G£0LOOST N.W.H. DATE BEGAN 10-29-98 ~ -:0. :::l Q: wwo 

~ 
a..~ ~z 0. CHECKEO BY N .Yil:L OA IT flNISH[D 0. -'z-' 00 w a. wiD ;:1'0 

APPROVED BY GROUND SURF Aa: EL 0 ~ !l.c '-' 
TOTAL O£PTH 12' lll 

DESr:RJPTION 0 
" SAND - sw 

1.0' - I--
SAND -

Wl sm 
2,0' -

Brown SliT. .3:C ftne :sood. block~ non plastic no product - '2IXX1' 
f- - l.lst odor. 

f- -
1--' - F Vfl 

Brown SILT; 9rey mottle; moderole plasticity; no product odor ·-
5 --

tn! -
- r-- WI 
-
-
-

I 10-
Brown SILT; some os obove .. 5'% f111e sood -

-
--

t- -- BOTTOI.C OF BORING = 12 FEET 

15 

t-
f-

20-
·-
-
-
-

- --
25-

--
--
--

-
30-

--
-
-
-
-
-
--
-
-

35 
DRlLUNG CO.: ~SMAN 
DRIWNG I.IETHOO: PUSH PROBE m SAM?IJNG METHOO:MACRO 
PROJECT NAI.!E: 

""""NSt;R" Pl 
PRO-J;;CT NO: 815--300. 1A 

I ORA~ BY 1 i.tJ.S. I CHECKED BY l jnl.£~ & T l n CORPORA'ttON 

DATE 1 7-28-99 ~ RY I ln1~ J .. uu•o['o I I 

COP0020467 



,_ 

,~I~ 
BORING NO. TOS-LS-4 w 0:. 

w ~z- N ... 
w COORDINATES £ ~0· w,_ 

(I] -' ~ ::>~~. ~ 
.~ n::z u c 

z~~ OE ;2~ DRILLING REMARKS (I] 0 FIELD GEOLOGIST N.W.H. DATE BEGAN 10-29-98 j!: -:a. :J 0:. ljwo 
.~ ~ 

0.,.5 ~z c.. CHECK£0 BY t:ll'L!L DATE flNISHED c.. 00 w n.Z-' ;:,u 0 :lwm 

I~ APPROVED BY GROUND SURF Act: EL --:C.~ 

TOTAL DEPTH 12' Ill 

n><::rRIP1lON 1-0 
I~· 

Silty SAND b<own: lOX s~t.~40i" coo~ 20::t medium: 307. fine 
Usl 

-
- 27 

!IIIli 

- I-- Us! 

- SAND; some os obo~ 
5 

- No p<oduct odO<; moist. 
- 1-- Us! 
-
-
-
·- ,___ 9 

sm 

f-
SAND; 50n1e os obo~. 

10 SAND ood SILT: 5X fone sond, 50fldy silt, mico flokes lX; no OC90"ic;$; - def>se; moderate ploslkily: no product odor .. 
- Mst 
- Sl -

'-· Wl 

-
- . 
-
-

15·- ~ i9,j - 9 

·-
BOTTOt.l OF BORlNG ~ 16 .0 FEET -

·-

-
-
... 

20-
-
-
-
-
-
.. 

-
--

25-

-
-

1-
f-
1- -

-

-
30·-

-
-
-
-
·-
-
·-
-

35 
DRIWNG CO.: CRISI.!AN 
ORIWNG MElHOO: PUSH PROBE m SAMPUNG UElBOO:t.IACRO 
PROJ"CT NAS.IE: 
LOCATION: TOSCO BEACH -· 

PRO.l:CT NO.: 815-300.1A 

ORA\11!1 BY I t.I.J.S. I OiEC!<£0 8Y I lRLE NAME & I j tT CORPORA:tlON 
nArr l 7-29-99 IAPP~n\&n RV f I 01<:;)( t.JIJUIWR I I 

COP0020468 
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0::: -' w ..: w ~z-. > .... 

0::: ;,:0• )-
w ;?; :::>~=~ tr ~ 

zo(~ ~ 3:: J: Q" 0 
1- ~!:;o u w Q. 

o_zJ w -' w 0. 0 ;,:wiD or 
..xO.~ :::1: 
U1 ..: 

0< 
IJl 

1-

..,..... 

t-5 

1-

10 

-
1- f--
I- -

I-
.,._ 

-
t--15-

-
I-
1-

1-

I-

20 
1-- -

1- -
I-

I-

1-
25 

1--
1-
1-

1--
1-
1-30· 
1-

1-

-~ 

C?E 
--oO. 
o._,~ 

6 

12 

178 

26 

w._ 
o:::z 
~w 
(/) .... 

cs25 
:J:Ll 

lo!st 

Mst 

Wt 

DRILLING REMARKS 

w 
"' ..J Ll c. 
"' 0 :::> cr 

Q. 

(JC 

sm 

ml 

BORING NO. TOS-LS-5 
COOROINA TES ~"'-----

FIELD CEOLOOST,_ __ ..!.N:.:..W::.:.·o!.H~. DATE BEGAN ___ ..!1~0=-.:c2~9-::..=_98..._ 

Q-!ECI<EO BY N .Ylli~ DATE FlNISHED <•-----­
APPROVED BY-----=~~ 
TOTAL DEPTH 16 

GROUND SURf ACE EL ----

IIUN 
Rod< blon~et. .as· 
SAND s~ty. brown no product odo<. 

BrOWTl. silty SAND. sam~ os obove 

Slight product ado< ot -4 feet 

52 
- Wet silty SAND. 65 

SlLT. grey. lOX f~ne sond,. low plasticity, slight product odor 
Strong product odo<. low plas licit y 

Grey sor~dy SlLT, some os abo..., low plasticity.. strong product 
odor 

Grey SILT some os above moderate product odo<. 

BOTIOM Of BORING ~ 16. 0 FEU 

35~---L~~--~--~----J_----~--~--L__L __________________________________________ ~ 

ORIWNG CO..: CRISLIAN 
ORIWNG t.IElHOD: PUSH PROBE 
SN.tPUNG U£11i00; MACRO 

------~~~cr~~~~~-~~--=--~------------------­LOCATION: TOSCO BEACH 
PRO..ECT NO: 815-300 .. 1A 

DRAWN BY I t.I.J.S. OU::O<ED BY l I At£ NAME &: I 
T OISK NUURfR I 

m 
I 

IT' CORPORA110N 

l 

COP0020469 



r 
,_ 

-' BORING NO .. TOS-LS-6 w c:: 
w wz <( 

N .... mo:- )-,- > 
w COORO!NA TES E lr 

~ :::l: I=<!) 0: w w,_ <Jl -' 
=>..o;'-. ~ ._ -~- ttz u § ~j!:~ 0 

~ ciE 2t! DRILLING REMARKS Ul FIELD GEOlOGIST N.W.H. OAlt BEGAN 10-29-98 I ~0. ::> n: 1- !:"z 
0. ...JWO 0 w 0-.,8 00 a. CHECKED BY !::lWI:l OAT£ FINISHED w 0.. z _I w -' 

:::l;U 0 ::fwm oc n. APPROVED BY GROUND SURF ACE EL (L~ ::l' <( 

TOTAL DEPTH 16 Cj) <( 

0 Vl 
f"lFS<.RIPnON 

·= 
Rock Surface gm 

La· --
SAND, brown, silty <lOX coarse, 80X medium. :WX fine 

- lot$( 

-
- SAND. brown, =me os obo.., 

f-
- Slight product odor.. :some as abo.., ...,-y foinl 

5 
' - M:sl 

sm -
-

- f- 25 

Wt 
:sz_ -

l 
- tone silty SAND, 60X f~ne sand, <10?: sil :slight product 

10- odor. 10,0 
f".ne CJI'ey SILT. S011dy moderate plosticily. lO:t r.,e se~nd; 

Wt r-- slight product odor. 

-
9 

' ·- ml 

15-
Sll T, some o:s obove with orqonic (root traces) -

10 

- BOTIOI.! OF BORING ~ 16 .0 FEET 
-
-
-
-

20 

25 

-
30-

-

- -
-

- -
-
-35~--~~~----~--~-----i-----L----~~--~--------------------------------------------~ 
ORIWNC CO.: CRISMAN 
ORIWNC loiETHOO: PUSH PROBE 
SAioiPUNG loiElHOO: MACRO 
PRMCT NAME; 

-f t.vvo.uur: TOSCO BEACHr-----------------------
PRO.JECT NO.: 815-.300 .. 1A 

DRA'M-1 BY M.J.S. 0-IE0<£0 BY . j 
I DATE I 7-29 99 1•PPROVED RY ' 

!FILE NAME & j 
rwc~ll' ,.,.r ruRr;Q 

l 
U CORPORA:noN 

' 

COP0020470 
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t­
w 
w 
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~ 

X 
t­
o. 
w 
0 

0 

-
-

5 -
-
-

-

10 
-

-.. 

* Msl 
0 

* 1--

wt 

* ,-- 0 

BORING NO.TOS-RF--1 
COORDINATES ~~-------

~SAND; lOX :sit: 90X fne ~: brown. 
Grey silly SAND; .30X silt; 70:t ~ sand; non ploslic 

:sm 

6.0 
_61 Grey, doyey SILT 90X silt; lOX doy; moderate •=;;::;;.; 6S 

Grey $11ly SAND: ~X SJlt £OX1Wie send; lo-w ploslicily 
sm 

e.o· 
_ml Soodi SILT: lOX sand. es Lsrn 2 red silty SAND, red/oronoe rust __ colored. 9.o· 

Grey sondy SlL T; 5X sond; fne orOil<Je spOtting; -mottledion<f 

= 
~ . 

ml rone 9rey sondy Sill; 5X r.,e sond; smalL amount or block and 
orange mottLe; low plostidty: wel 

-4--------'_.UUI~lJL _____ J 
-
-
-

15-
-
"" BOTIOM OF BORING ~ 16 0 FEET 
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I­
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·-
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20-

-
-

--
-
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25·· 
-

-
-.. 
-
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t-35~--~~-L--~--~------~--~~--~~L_~-------------------------------------------_, 
ORIWNC CO.: CEOlEQ-1 
ORIUJNC UEll-tOO: CEO-PROBE 
SAI.IPUNC UETHOO: MACRO 

·-------~1 PR~TH~~~n~-----------------------------------~-­lOCATION: WllBRIOGE 
PRo..ECT NO .. : 815-.300.1A 

I ORA\IIloj BY I LI.J.S. ~O<EO BY l 
nnr l 7-77-<l<l L&ooe>nvrn -=ov l 

1019< NUI.!BER I 

m-+---~-
II CORPORA:IlON 
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DRIWNC CO.: GEO'fEOi 
ORIWNC MEn-tOO: GEO-PROOE 
SANPUNG I.IETiiOO:UACRO 

--~~-+~~CT-NAY8~~~~--~~--------------------
LOCA110N: TOSCO BEACH 
PRO.:E:CT NO .. : 815·-.300 1A 

ORAV!N BY 

NO .. TOSCO~RF~2 
w 
...J COOROINA TES~ =----
~ 
0 
0: 
Q. 

Grey .,.;th ~ brown mottle SILT, qrey no sond no odoo 

Grey SILT; low plosticity 

BOTTOM OF BORING = 20 0 FEET 
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DRILLING MElHOO: CEO-PROBE 
SAMPUNG MElHOO: MACRO 
PROJECT NAME: 
LOCATION: FRONT A V£.. 

DRILLING REMARKS 
Vl 
<J 
Vl 
:::> 

sw 

sw 

0 .. TOS-UB-1 
COORDINATES ~"------

FIELD GEOlOGlST,_ __ -'"N..,_. W=...H"-. OA TE BEGAN --~---=3c::-...=.3!.!.1-=99~ 
CHECKED BY .Yr:H... DATE FINISHED~----­
APPROV£0 BY 
TOTAL DEPTH ---...,..,~- [L ·----

SAND; 90X sond; lOX gro.et 

SAND 'MlH S!l T; BOX sand os obo--e; 2o:t sill; no product odoc 

SAND with 20:<: grovel fone to ecorse 

Bro"" SAND (os above) 

BOTTOM OF BORING ~ 20 FEET 
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COORDINATES ~::-----

fiELD GE:OlOOS1,_ __ _,_N,_,_.W!!.·"-'H"-. DATE BEGAt-: -------'3"----'~'-':_--"9"'-9 
CHECKED BY N. W.H. OA TE fiNISHED··-----­
APPROVED BY 
TOTAL DEPTH-----...,,....,..-

Rootlets; no product odor 

Rootlets 

Re<ldish brown SAND: 157. siT\ 

Grey SAND 

Dork grey to black SAND: faint product odor. 

BOTTOM OF BORING ~ 2~ .0 FE£1 

35·~---L~-~--L-~----~----~---L~--L_------------------------------------~ 
ORILl..lNG CO.: CASCADE rn 
DRIUING METHOD: CEO-PROBE 
SAMPUNG METHOO:MACRO 
PRO.ECT NAME: 
LOCAnON: 'MllBRIOGE 54·· SANITARY SEWER 

.'100 
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NG NO. TOS- UB-3 
COORDtNA TES~ ,.,. ___ _ 

fl[LO GEOLOOST,__ _ _.:.N"-.W:..:.·o.:.:H::_. DATE BEGAN. 3-31-99 

CHECKED BY N.W.H. DATE fiNISHED-~----
APPROVED BY GROUND SURf ACE EL 
TOTAL DEPTH 

Very fllle SAND .nth l0-15:X ~ilt; brown 

Vr.ry fllle ~nd as obo"" 

Very lioe sood; qoding looser; brown; no product odoc 

&o..., sand; me<foum 9fOined 

Oori< 'ilrey; bolck :s.ond with S:t .at: occasiono! pebbles; heavy 
Sleen; diesel odor: {no pebbles) sam<! os obo~~e: slight product odO<". 

~th to wolo- 91• below qround surface oft.,- sampling. 

SOTT()I.( OF BOOING ~ 12.0 FEET 

Woter ot 12 45 feel 
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CHECKED BY N.W.H. OAT[ FINISHED 
APPROVED BY GROUND SURF ACE [L 
TOTAL DEPTH 

ond d~r 

:;;z_ -
Sond cs obove 

str0t19 product odor 
ood trocl! gro¥1!1., 

BOTTO!.! Of BORING ~ 12 0 FEET 

.3-.31-99 

35~---L~~--~--~----~--~----L--L~L---------------------------------------~ 
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w COORD!NA1ES E _____ 
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u ;;: 
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OR!WNG lo!ElHOO: CEO~PROBE 
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(/] 

u 
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N 

COORDINATES£""------

flEt.D G(OLOOSTL __ -'N~.W-'-'-.H~. OATE BEGAN ~---"::.:-~1:.....-...::9:.::.9 
CHECKED BY N.W.H. DATE flNISHEO ·------

APPROVED BY GROUND SURFAC£ EL ·----
TOTAL DEPTH 

Very fne brown SAND Willi SILT; 80:1; sond: 20X silt; no 
produd odor 

noo-ploslic; 
no product odor 

SAND; block: 15::!: silt f~<~e 9f"Ovd: no product odor. 

flU. 

troce fine 

TOTAL DEPlH = 20.0 FEET 
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DRILUNG METHOD: GEO-PROOE 
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u 
<n 
:::) 

w 
-' ;:;: 
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FJELD GEOLOOST,___----:..:.N:..:..W""'.H..:.:.... OA IT BEGAN ·----~-'--~1:...--=9~9 
CHECKED BY N.W.H. DAlE fiNISHEO ___ ~--

GROUNO SURF ACE EL ·----
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no product odor. 

Brown SAND; os oboote. no product odor 

Brown SAND; os obo~~e.. 

Oork brown SAND os obove; no product odoc 

BDTTQI.! OF BORING E 16.0 FEH 
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APPENDIXC 

LABORATORY ANALYTICALDATAREPORTS 

(APPENDIX CIS A SEPARATE ATTACHMENT 
OF NINE VOLUMES) 

COP0020481 



APPENDIXD 

BRISTOL REPORT 

COP0020482 



COP0020483 



-• • • • • • • • • • • • • • • • • • • • • • • • • • • • • ... 

• • -· • • • • • • '+-•c 

COP0020484 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
I 
I 

• I 

• I 
I 

COP0020485 



• • • • • • • • • • • • • • • • • • • • • • • • • • I 

• • I 

• • I 
I 

• • • It • •• 
I 

• • I 
COP0020486 



-

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I • I 

COP0020487 



0 
0 
""C 
0 
0 
1\) 
0 
~ 
co 
co 

··-···································~····· 

N 

W*E 
s 

i 
! 

Well ~-10 j[Oll 
l ,...-...... 
I . ' 

~c)'-/. 

0 
() g 
Oo 
()0 

Willamette River 

$-

River Gauging Station .__ ..... 

/ 
" ~ Beach Well 
t ' 

I 
I 
1 

I : \\Tell U-5 
\.. 'n ~ 

I 1 $- -$ 

""--$ 
$--$: $I * {9- . 
$-

; 

~\? ~_~;:p;®, ::: ~~ ~'~~<,~~ ~ 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
I 
I 
I 

• I 

• • • • • 
COP0020489 



06170Z00d0~ 
t 
I 
t 

• t 
t 
I 

5/21/98 0:00 - • 0 
5/22/98 0:00 '< • (") 

5/23/98 0:00 C1> • 0 
5/24/98 0:00 ::::s • C1> 

5/25/98 0:00 • 
5/26/98 0:00 • 
5/27/9 8 0:00 • 
5/28/98 0:00 • 
5/2 9/98 0:00 • 
5/30/98 0:00 • • 5/31/98 0:00 • 6/1/98 0:00 I 

6/2/98 0:00 • 6/3/98 0:00 0 • '< 
6/4/98 0:00 0 • C1> 

6/5/98 0:00 -I • :;;: 
6/6/98 0:00 0 

• • 
6/7/98 0:00 en • -c: 
6/8/98 0:00 0.. • '< 

6/9/98 0:00 
-u • (l) 
-. • 6/1 0/98 0:00 0 
a. • 6/11/980:00 

6/t 2/98 0:00 • • 6/13/98 0:00 • 6/14/98 0:00 • 6/15/98 0:00 • 6/16/98 0:00 • 6/i 7/98 0:00 • ('") 

6/18/98 0:00 '< • 0 
~ 

6/19/98 0:00 - (1) • -t 
6/20/98 0:00 ::::r • -. 

CD • 6/21/98 0:00 (l) 

• .. .. 



~6170Z00d0~ 

5/26/98 0:00 

5/26/S818:00 

5/27/98 12:00 

5/28/S 8 6:0 0 

5/2S/98 0:00 

5/29/98 18:00 

5/30/98 12:00 

5/31/98 6:00 

6/1/98 0:00 

6/1/98 18:00 

6/2/98 12:00 

6/3/9 8 6:0 0 

6/4/98 0:00 

CJ 6/4/98 18:00 Q) 
....... 
(1) 

6/5/98 12:00 --1 

3 6/6(98 6:00 
(1) 

6/7/98 0:00 

6/7/SB 18:00 

6/8/9 8 12:0 0 

6/9!98 6:0 0 

6/10/98 0:00 

6!1 0/98 18:00 

6/11/98 12:00 

6/12/986:00 

6/13!98 0:00 

6/13/9818:00 

6/14/9812:00 

6/15/98 6:00 

6/16/98 0:00 

6/16/9818:00 

0> 

-

-

~ ~ 

co 0 1"\.) -f:>. 

-!----L-----1----+--

I I I I I 
G.> G.> G)(;) G.> 
:§;:§;:§;:§;:§; 
mmmmm 
.,..,..._ ........... ---- ...................... 
{!)(D(D(D(D 

<<<<< 
OJ c co c:o ::0 

I E J (") -· 
<nrn-f:>.;:,-< 

__., (D 
~ 

__., 

= 
~ 

co 
1"\.) 

C> 

~-. 

_,.­

-/ 

~--;;;....-­

.~~ 

..... 



Z6170Z00d0~ 

m 

5/26/98 0:00 

5/26/98 18:00 

5/27/98 12:00 

5/28/98 6:00 

5/29/9 8 0:00 

5/29/98 18:00 

5/30/98 12:00 

5/31/98 6:00 

6/1/98 0:00 

6/1/9818:00 

6/2/98 12:00 

6/3/98 6:00 

6/4/98 0:00 

6/4/98 18:00 
0 
Ill 6/5/9 8 12:00 -.... 
(!) --; 6/6/98 6:00 
3 
(!) 6/7/98 0:00 

6/7/9818:00 -

6/8/98 12:00 

6/9/98 6:00 -

6/10/98 0:00 

6/10/98 18:00 -

6/11/9812:00 -

6/12/98 6:00 

6/13/98 0:00 

6/13/98 18:00 -

6/14/98 12:00 -

6/1 5/9 8 6:00 

6/16/98 0:00 

6/16/98 18:00 

_., 
CD = 

--L-----' 

I I 
G> G> 
:f ~ 
[!J [!J 
('p ('p 

< < 
OJ ::D 
n <' :::r ('p 

~ 

ELevation _., _., 
1'0 +>-- m en 

1'0 
Cl 

" 

-"" 

-~ 

• 



£6170ZOOd0~ 

--~.. .....,_.~, --~.. -........~.. - ro 
m = a N ~ m = a 

5/26/98 0:00 

512 6/9 8 1 8 :0 0 

5/2 7/9 8 12 :0 0 -

5/28(98 6:00 3 II II I I ' I ' I -~-
0 0 rn 

5129198 o :oo j I ::f ~ .g: 
m m 5 

5129198 18:00 j I W ~ ~ 
c ~ = 

5/30/98 12:00 j I o, ~- ; 

5/31/98 6:00 j ! ~-
--n 

6/1/98 o:oo ~ IJ ) ~ 
6/1/98 18:00 ~ l \ ~ 
6/2/98 12:00 

6/3/9 8 6:0 0 

6/4/98 0:00 

6/4/98 18:00 
Cl 
~ 6(5/98 12:00 
(I) --I 6/6/98 6:00 
3 
m 6/7/9 8 0 :0 0 

6/7/9818:00 

6/8/98 12:00 

6(9/98 6:00 

6/10/980:00-

6/1 0/9 8 18 :0 0 

6/11/9812:00 

6/12/98 6:00 

6/13/98 0:00 

6/13/9818:00 

6/14/9812:00 

6/15/98 6:00 

6/16/98 0:00 -

6/16/98 18:00 

f1 
(] 
f1 
'i;="1 

~ 
.(ti . ~~3 

d 
~-'!] 

r~ 

tl 
Cl 
;fl 
til 
~t~ 

11 • (. 
t ,. 
'~ 

~ ~ 

I 
:J 
it 
M 
"'~ 
~ 
~ • • • ,fJ 
i~ 
c'1l 
:"J_ 

~ 
:,~ 

:~ 
'~ 

i 
i~ 

• f 
f 
a 



176170ZOOd0~ 

en (IJ 

5/26/98 0:00 
__!_--1--... 

5/26/98 18:00 

5/27/9 8 1 2:00 --1 

J I I 
5/28/98 6:00 j IQ G) ~ ~ 
5/29/98 0:00 m m 

CD @ 

5/29/9818:00 

~ I< < 'f :::2 _.,._ < 

5/30/98 12:00 ~ ~ 

5/31/98 6:00 

6/1/98 0:00 

6/1/98 18:00 

6/2/98 12:00 

6/3/98 6:00 

6/4/98 0:00 

6/4/98 18:00 
CJ 
m 6/5/98 12:00 -CD 

----f 6/6/98 6:00 
3 
CD 6/7/9 8 0:00 

6/7/98 18:00 

6/8/98 12:00 

6/9/98 6:00 

6/10/98 0:00 

6/10/98 18:00 

6/11/98 12:00 

6/12/98 6:00 

6/13/98 0:00 

6/13/98 18:00 

6/14/98 12:00 

6/15/98 6:00 

6/16/98 0:00 

6/16/98 18:00 

~ f'0 

= f0 _,.. en 0) = 

Tl CD 
E:co 
(") <0 

2 s 
0> ::::> 
=:3 
O<Q 

::l S.. 
::n 
<" 
co 
~ 

'--r • 
-".' 
tJ!! 
"-' • ,.,~ 

'~ -ii 
~ 

"" ~ 
~ 
~ 
~ 
~ 
Q 

"" ~ 
~ 
w 
~ 
~ 
~ 

~ 
~ 
~ 
~ 
~ 

J 

~ 
~ 
..... 
~ 

'-' 
~ 
~ 
~ 
~ 
...... 
~ 
~ 

._j 

...... 
__. 

'-' , .. 



,., ,., ,. 
(/l'f 
~· 

;-1 ,.. ,., 
,.., ,.. ... , . .... ...-., 
r 

~ 
...... 
~ ... r 

~ 
IW r 
~ 
~ 
~ 
~· ,_ 
~ w r-r-

~ w 
'{ 

~ • w )"""' , ., , .. 
lit 
~ --• fl 

• r 

" I 
• COP0020495 



96170Z00d0~ 

Elevation 
__, _, -" -->. ....>. 

(j) (X) 0 N .j>.. (j) co 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

5/26/98 0:00 t 
5/26/98 18:00 n 
5/27/98 12:00 G) 

5/28/98 6:00 j ~~ m 
5/29/98 0:00 1 I~ 

:;a 

5/29/98 18:00 ~ ~-
I 

5/30/98 12:00 

5/31/98 6:00 

6/1/98 0:00 

6/1/9818:00 

6/2/98 12:00 

6/3/98 6:00 

6/4/98 0:00 

~I 0 
!U ,....,_ 6/4/98 18:00 CD 

==i 
3" 6/5/98 t 2:00 
CD """' 

6/6/98 6:00 

6/7/98 0:00 

6/7/98 18:00 

6/8/98 12:00 

6/9/98 6:00 

6/10/98 0:00 

6/1 0/98 18:00 

6/11/98 12:00 

6/12/98 6:00 : 

6/13/98 0:00 

6/13/98 18:00 

6/14/98 12 :OO 

6/15/98 6:00 

6/16/98 0:00 

6/16/98 18:00 

0 
m ..... 
(1) 

==! 
3 
(1) 

5/26/98 0:0 

5/26/98 18:0 

5/27/98 12:0 

5/28/98 6:0 

5/29/98 0:0 

5/29/98 18:0 

5/3 0/98 12:0 

5/31/98 6:0 

6/1/98 0:0 

6/1/98 18:0 

6/2/98 12:0 

6/3/98 6:0 

6/4!98 0:0 

6/4/98 18:00 

6/5/9812:00 

6/6/98 6:00 

6/7/98 0:00 

6/7/98 18:00 

6/8/98 12:00 

6/9/98 6:00 

6/10/98 0:00 

6/10/98 18:00 

6/11/98 12:00 

6/12/98 6:00 

6/13/98 0:00 

6/13/98 18:00 

6/14/9812:00 

6/15/98 6:00 

6/16/98 0:0 0 

6/16/98 18:00 

~ 

-.j 

0 
0 

-

-
.. 

~ 

-.j 

en 
0 

j 
I 
G) 

~ 
m 
co 
< 
co 
' 0) 

'---

Elevation 
~ ~ ~ 

00 00 co 
0 en 0 
0 C> C> 

t 

~ 1\) 
co 0 

cr. 0 
0 0 

ID 
• Ol 

~ 

,__--,._ 

;oo:-: .. 

.~.:··"'"' 

~~---· 

·"'""'"'. 

~.;;-. 



• • • • • .. 
• • • • • • • • • • • • e 
• • e 
• • • • • • • • • e 
I 

• I • t 
I 
t 
t 
I 

• I 
I 

COP0020497 



• .... 
,.... ... 
~~-... 
..... ,.. 
,... 
,.._ 
,... ,.. 
,.._ ... 
r ,..._ 

~ 
~ 
~ 
~ 
~ ,.., 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ .. 
_.1 

• J 

COP0020498 



. ; .. .. ,., 
~ .. , .., ,.. 
.... ,., 
.... 
.... 
!lllf ... ... 
~ 

"' .... ... 
"' !Ill 

• • • • • • • • • • t 

• • 
~ 

• 

COP0020499 



• • • • 
f 

• • • • • • • • • • • • • • • • • • • t 

• 
' t 
• t 

• • • t 

• t 

• 
• 
t 

COP0020500 



1 ,.. 
~ ,... 
~ 
~ _... 

~ .... ... 
~ 
.... ,.. 
~ 
~ .. 
!!.it 
~ 
!!it .. 
~ 
~ 
~· 

~ 

• • • • • • • • • t 

• • • • t 
t .· 

' 
COP0020501 



• 

COP0020502 



"' ... 
~ .. 
.-: ,.. 
"' • ... ... .. 
!It .. ,. 
.... .. 
• • • .. 
• • • • ' • I 
e • e 
e 
It 
e 
& 
~ 
~ 
~ 
~ 
~ 
~ 
l 
" 

0 0 
0 M 

0 0 

rr, Q> 

J ' 

0 0 0 0 0 0 

""T \.0 00 0 N ""T 

0 0 0 ,_-( ,.,._, ,--l 

I A\ op A\. RJQ 

0 0 0 
\0 co 0 . . 
..----< ..----< N 

0 
0 
0 

0 
0 
0 
0 
,-.< 

0 
0 
0 

0 
0 
0 
,......., 

0 
0 
0 

0 
0 
,......., 

0 
0 
0 

0 

0 
0 
0 . 
,......, 

{IJ 

<l) 
........ 
=:t 
Q --:;:; 

COP0020503 



I' 

• • • • • • • • • • • IJ 

• • • • • • • • It 

• • • • • t 
t 
• t 
t 
t 
t 
~ 

• ~ 
~ 

~ 
~ 

COP0020504 



• • • • .i 
• • • • • • • • • • • • • I 

• I 

• I 

• • • t 
I 

• • • • t 
t 

• • • • t 

• • • • .. 

0 
0 

0 

("'<:. 

,.-., 
' 

0 
0 

0 
0 
0 

0 

0 
0 
0 

~ . 

COP0020505 



~ 
II D 
f) 
f) 
fj 
f) 

~ 
f) 
f) 
f) 

~ 

'-' 
f> 
I> 
~ 
~ 

" ~ 
f; 
I!J 
• ~ 
~· 
I 
e 
e 
I 

• 
' e • I 
t 
e 
• t 
& 
a 
t 
a 
t 
t 
& 
& 

COP0020506 



.. .. 
~------- - -----~ -

HIJRTCROWSER 
Delivering srnarter solutions 

\Nvvvv. hartcrovJser. corn 

Anchorage 

Human Health and Ecological Baseline Risk Assessments 
Willbridge Terminals Facility 
Portland, Oregon 

Prepared for 
Willbridge Terminal Group 

July 31, 2003 
15302 

Prepared by 
Hart Crowser, Inc. 

Five Centerpointe Drive, Suite 240 
Lake Oswego, Oregon 97035-8652 
Fax 503 620.6918 
Tel 503 620 7284 

Boston 

Denver 

Edmonds 

Eureka 

Jersey C1ty 

Long Beach 

1t:uj*D. 
Senior Associate Toxicologist Portland 

Seattle 

COP0020507 



CONTENTS 

1.0 INTRODUCTION 

2.0 HUMAN HEALTH RISK ASSESSMENT 

2. 1 Site Background 
2.2 Data Summary and Evaluation 
2.3 Exposure Assessment 
2.4 Toxicity Assessment 
2.5 Risk Characterization 
2.6 Uncertainty Analysis 

3.0 ECOLOGICAL RISK ASSESSMENT 

3. 1 Levell Scoping Ecological Risk Assessment 
3.2 Levell/ Screening Ecological Risk Assessment 

4.0 RISK ASSESSMENT CONCLUSIONS 

4.1 Human Health Risk Assessment Summary 
4.2 Ecological Risk Assessment Summary 

5.0 LIMITATIONS 

6.0 REFERENCES 

TABLES 

1 KMLT COPC Identification Table 

2 ChevronTexaco COPC Identification Table 

3 ConocoPhillips COPC Identification Table 

4 Willbridge Terminal Utility Corridor COPC Identification Table 

5 KMLT Landscape Worker Data Summary: Soil 

6 ChevronTexaco Landscape Work Data Summary: Soil 

7 ChevronTexaco Asphalt Data Summary: Groundwater 

8 KMLT Exposure Point Concentrations: Soil and Groundwater 

9 ChevronTexaco Exposure Point Concentrations: Soil and Groundwater 

1 0 ConocoPhillips Exposure Point Concentrations: Soil and Groundwater 

E-1 

E-1 

E-2 

E-3 

E-4 

E-14 

E-17 

E-26 

E-31 

E-32 

E-38 

E-42 

E-42 

E-44 

E-44 

E-44 

11 Willbridge Terminal Utility Worker Exposure Point Concentrations: Soil and Groundwater 

12 Exposure Dose Equations and Exposure Factor Values: Soil Ingestion 

Hart Crowser Page E-i 
15302-00 July 31, 2003 

COP0020508 



CONTENTS (Continued) 

TABLES (Continued) 

13 Exposure Dose Equations and Exposure Factor Values: Dermal Contact with Soil 

14 Exposure Dose Equations and Exposure Factor Values: Inhalation of Dust 

15 Exposure Dose Equations and Exposure Factor Values: Inhalation of Volatiles 

16 Exposure Dose Equations and Exposure Factor Values: Dermal Contact with Groundwater 

17 Noncarcinogenic Toxicity Factors 

18 Carcinogenic Toxicity Factors 

19 KMLT Human Health Risk and Hazard Summary: By Exposure Pathway 

20 KMLT RME Risk and Hazard Summary: By COPC 

21 ChevronTexaco Human Health Risk and Hazard Summary: By Exposure Pathway 

22 Chevron Texaco RME Risk and Hazard Summary: By COPC 

23 ConocoPhillips Human Health Risk and Hazard Summary: By Exposure Pathway 

24 Willbridge Facility Utility Worker Human Health Risk and Hazard Summary: By Exposure Pathway 

25 KML.T Ecological Exposure Point Concentrations: Soil 

26 Level II Screening Table: KMLT OU Soil 

FIGURES 

1 Site Location Map 

2 Site Plan 

3 Aerial Photo Site Plan 

4 Site Plan - Chevron Texaco OU 

5 Site Plan - KMLT OU 

6 Site Plan - ConocoPhillips OU 

7 Conceptual Site Model - Current Conditions 

8 Conceptual Site Model - Future Conditions 

9 Habitat Map 

ATTACHMENT A 
ANALYTICAL DATA USED FOR RISK ASSESSMENTS 

ATTACHMENT B 
HUMAN HEALTH RISK ASSESSMENT TABLES 

ATTACHMENT C 
PRO UCL OUTPUT RESULTS 

Hart Crowser 
15302-00 July 31, 2003 

Page E-ii 

COP0020509 



CONTENTS (Continued) 

ATTACHMENT D 
DEQ RBDM MODEL OUTPUTS 

ATTACHMENT E 
ECOLOGICAL RISK ASSESSMENT SITE VISIT PHOTOGRAPHS 

ATTACHMENT F 
ECOLOGICAL RISK ASSESSMENT LEVEL I CHECKLISTS 

ATTACHMENT G 
OREGON NATURAL HERITAGE DATABASE SEARCH RESULTS 

Hart Crowser Page E-iii 
15302-00 July 31,2003 

COP0020510 



1.0 INTRODUCTION 

This report presents the Human Health and Ecological Baseline Risk 

Assessments for the Willbridge Terminals Facility (Willbridge Terminal) in 

Portland, Oregon (Figures 1 through 3). The Oregon Department of 

Environmental Quality (DEQ) and the Responsible Parties at the Willbridge 
Terminals signed a Consent Order that required the completion of a Remedial 

Investigation/Feasibility Study (RI/FS) .. 

These risk assessments were completed to fulfill the requirements of Oregon 

Administrative Rule (OAR) 340-122-084. The main objectives of these risk 
assessments are to evaluate the potential for adverse impacts to human health 

and the environment attributable to exposure to site-related contaminants .. 
These risk assessments were completed in accordance with relevant national 

and state guidance as discussed below .. 

This report includes text, tables, figures, and Attachments A through G .. The 

entire report is included as an appendix to the Rl Report. Unless explicitly 
identified otherwise, all references to tables, figures, or attachments are to 

documents contained within the report in this appendix .. 

2.0 HUMAN HEALTH RISK ASSESSMENT 

Hart Crowser 
15302-00 July 31, 2003 

This section describes the scope, focus, and approach for the human health risk 

assessment (HHRA) completed for the Willbridge Terminal site (Figures 1 

through 3) .. This risk assessment conforms to the protocol for performing risk 
assessments under OAR 340-122-084, DEQ's Guidance for Conduct of 

Deterministic Human Health Risk Assessments (DEQ 2000), and the "Comment 
Response Document" prepared by KHM (August 1 5, 2002) .. Additionally, 

DEQ's revised Risk-Based Decision Making for the Remediation of Petroleum·· 
Contaminated Sites guidance (DEQ 2003) was also followed, particularly in 

regards to the modeling of volatile compounds from soil and groundwater to 

indoor and outdoor air and revised exposure factors for the industrial and trench 
worker scenarios.. Other guidance was used as appropriate and where 

indicated. The HHRA evaluated the probability and magnitude of adverse 

impacts on human health associated with actual or potential exposure to site· 

related compounds of potential concern (COPCs) .. This information will be used 

to determine if remedial actions are needed to mitigate any predicted 

unacceptable risks .. 

Page E-1 

COP0020511 



The HHRA quantitatively evaluated the complete exposure pathways identified in 

the exposure pathway conceptual site model (CSM) developed for the site 

{Figures 7 and 8) .. In accordance with EPA and DEQ guidance, this risk assessment 

consists of the following phases: Data Summary and Evaluation, Exposure 
Assessment, Toxicity Assessment, Risk Characterization, and Uncertainty Analysis .. 

• Data Summary and Evaluation: In the data summary evaluation, the quality 

of the data sets is evaluated to ensure that the analytical results are of 

sufficient quality for use in a risk assessment 

• Exposure Assessment. In the exposure assessment, current and future land 
use scenarios were developed based on the conceptual site models for this 

site. Exposure point concentrations (EPC) and reasonable maximum 
exposure (RME) and central tendency (CT) intake rates were calculated for 
each complete exposure pathway based on the use of exposure factors that 

reflect site-specific conditions. 

• Toxicity Assessment In the toxicity assessment, quantitative toxicity 
information was collected, and appropriate toxicity values were determined 

for use in quantifying carcinogenic and non-carcinogenic risks associated 
with exposure to site-related chemicals .. In the risk characterization phase, 

the results of the exposure assessment and toxicity assessment were 
combined to estimate the potential cancer risks and non-cancer hazard 

quotients at the site .. 

• Uncertainty Analysis. In the uncertainty section, the uncertainty associated 

with the exposure assessment, toxicity assessment, and risk characterization 

was discussed.. 

2. 1 Site Background 

Hart Crowser 
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A brief summary of the site, including site location, previous investigations, and 

environmental setting, is provided in Sections 2 .. 0 and 3 .. 0 of the Rl Report. 

Current and potential future uses of land and water on site and in the site 
vicinity are also presented in the beneficial land and water use survey presented 

in Sections 2 .. 0 and 7..0 of the Rl report. 

Because the Willbridge Terminal site is divided into three separate properties 

(ChevronTexaco, KMLT, and ConocoPhillips), the HHRA estimated risks and 

hazards to potential receptors at each property separately. For purposes of this 

HHRA, these properties are identified as the ChevronTexaco OU (Figure 4), 

KMLT OU (Figure 5), and the ConocoPhillips OU (Figure 6) .. The Chevron OU 
is further divided into two subareas: the ChevronTexaco Ethanol Area and the 

Non-ChevronTexaco Ethanol Area .. The ChevronTexaco Ethanol Area is 
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currently undergoing active subsurface soil remediation (personal 

communication with Mr.. Gerard Koschal, May 27, 2003) via soil-vapor 

extraction and extensive groundwater sampling has been conducted in this 

area since 1999. The soil-vapor extraction system has been in continuous 
operation since December 2002 .. The ChevronTexaco Ethanol Area is in the 

southwestern portion of the Chevron property and, for the purposes of this 

HHRA, was identified as the area around monitoring wells CR-8, CR-1 0, CR-18, 

CR24A, and GPW-1 . 

In addition to these three OUs, risks and hazards were also evaluated for the 

utility corridor located underneath Front Avenue .. For the purposes of this 
HHRA, the utility corridor was evaluated from the north end of the KMLT 

property to just south of the ConocoPhillips property. 

Five monitoring wells were installed on the Chevron Texaco Asphalt property 

immediately south of the ConocoPhillips property.. Potential risks and hazards to 
workers at Chevron Texaco Asphalt were also evaluated using the associated 

groundwater data. 

2.2 Data Summary and Evaluation 

Hart Crowser 
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As described in Section 6 .. 1 of the Rl report, a data validation was performed for 

data collected during Rl fieldwork activities. In addition, validation was 

performed on a limited amount of groundwater monitoring data collected 

before the Rl. 

Attachment A includes data quality evaluation tables for all soil and groundwater 
samples used in this HHRA (Tables A-1 through A-9). As shown in the soil data 

quality tables, the sample quantitation limits (SQLs) met data quality objectives 
for the HHRA; in this case the SQLs were generally less than EPA Region 9 

Industrial Soil Preliminary Remediation Goals (PRGs) .. The few samples with soil 
SQLs greater than the industrial soil PRGs are not likely to affect the overall 

conclusions of the HHRA The groundwater data tables indicate that the 

groundwater SQLs exceeded the EPA Region 9 Tap Water PRG in the pesticide 
analyses (KMLT OU only), carcinogenic PAH analyses, and a portion of the 

volatile organic compound (VOC) analyses.. However, the groundwater SQLs 

generally met the data quality objectives of the HHRA, which are the 

volatilization from groundwater to indoor air for the site worker and inhalation 

of volatiles and dermal contact with groundwater for trench and utility workers .. 

Therefore, even though the groundwater SQLs exceed the EPA Region 9 Tap 

Water PRGs, they are generally acceptable for the purposes of this HHRA 
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Reporting limits for some samples were elevated because of dilutions or matrix 

interference.. Consequently, some reporting limits for chemicals that were not 

detected exceed risk-based screening concentrations .. However, most of the 
reporting limits met project data quality objectives, and most chemicals with 

elevated reporting limits were selected as chemicals of potential human health 

concern and therefore, carried through the quantitative risk assessment based 

on other detected results .. Therefore, the effects of the few elevated reported 
limits should be minimal. 

Overall, as described in the Rl Report, data generally were considered 
acceptable for use in the baseline HHRA 

2.3 Exposure Assessment 

Hart Crowser 
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The exposure assessment identifies the human populations, at the site and in the 
site vicinity, which could come into contact with the COPCs .. The routes, 
duration, frequency, and magnitude of potential exposures are estimated in this 

section .. The objectives of the exposure assessment are: 

• Identify compounds of potential concern; 

• Characterize the exposure setting; 

• Identify potentially exposed populations; 

• Identify potentially complete exposure pathways; and 

• Measure or estimate the magnitude, duration, and frequency of exposure for 
each receptor (or receptor group) .. 

2.3.1 Identifying the Compounds of Potential Concern 

As discussed in Section 2 .. 2, COPCs were selected from data collected during 

the 1998 Rl for soil and from groundwater data collected since 1997. 
Groundwater data in the Chevron Texaco Ethanol subarea of the Chevron Texaco 

OU was limited to data from samples collected in 2001 and 2002 due to very 

high detections during the 1999 and 2000 sampling events .. The 2001 and 2002 

groundwater data are considered more representative of current conditions as 
the earlier data were collected prior to the initiation of active soil remediation at 

this location. 

Chemical analyses on soil and groundwater samples collected from the site have 

identified total petroleum hydrocarbons {TPH), VOCs, semivolatile organic 
compounds {SVOCs), metals (arsenic, barium, cadmium, chromium, lead, 

mercury, selenium, and zinc), and pesticides as the compounds of interest 
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(COis) for the site .. COis are defined as compounds detected at the site, while 

COPCs are those compounds that exceed the risk-based screening levels as 

discussed below and are carried forward in the HHRA. 

Soil and groundwater COPCs were identified for each OU (KMLT, 
Chevron Texaco, and ConocoPhillips) and the utility corridor and separate risk 

calculations and risk estimates were conducted for each area .. This was done 

under the assumption that a worker would spend his/her entire career at one 

OU being employed by one of the operators of the bulk terminal facility .. 

Evaluation for COPCs. In accordance with DEQ HHRA guidance (DEQ 2000), 
soil COis were conservatively screened against EPA Region 9 Industrial Soil 

PRGs, and groundwater COis were conservatively screened against EPA Region 
9 Tap Water PRGs (EPA 2002a) .. Industrial PRGs were used since current and 

future land use at the site is industrial. The use of industrial PRGs for identifying 
COPCs for industrial sites is consistent with Section 23 . .2(3)(a) of the DEQ 
HHRA guidance. 

Section 23 .. 2(1) of the DEQ guidance states that COl detected in less than five 

percent of the samples site-wide for a given media should not be selected as 
COPCs assuming that the practical quantitation limits (PQLs) and method 

reporting limits (MRLs) are adequate (see Section 2.2 for a discussion of PQLs 

and MRLs) .. Section 2 . .3 . .2(2) of the DEQ guidance states that inorganic COl 

detected at concentrations less than a selected background value should not be 
selected as a COPC State of Washington natural background levels were used 

in lieu of site·specific background levels (Ecology, 1994) .. The use of State of 
Washington background values was recommended by DEQ in their comments 

on the draft Rl Report and is consistent with recent DEQ Guidance .. 

Additional steps, which are described in Section 2.3 . .2, (3)(a) through (e) of the 
DEQ guidance, were also performed to evaluate potential cumulative effects 

from multiple compounds or from an individual compound detected in multiple 

media. 

Tables 1 through 3 summarize the identification of COPCs in soil and 

groundwater for KMLT, ChevronTexaco, and ConocoPhillips OUs, while Table 4 

identifies the COPCs for the Utility Corridor. Only COis detected in soil and 

groundwater in more than five percent of OU-wide samples are presented in 
Tables 1 through 4 for COPC evaluation .. The samples used in this risk assessment 

are identified in Attachment A of this risk assessment report. 

Based on this COPC selection process, the following COPCs were identified in 

each OU: 
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1.3.1.2 KMLTOU 

• Soil: Aviation gasoline range TPH, SVOCs (benzo(a)anthracene and 

benzo(a)pyrene), and arsenic. No soil PRGs were available for TPH; 

however, since the noted TPH fraction was detected in soil it was retained 

as a COPC. 

• Groundwater: VOCs (1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 

benzene, chloroform, ethylbenzene, toluene, and total xylenes), SVOCs 
(bis[2-ethylhexyl]phthalate, chrysene, naphthalene, and 2-

methylnaphthalene), arsenic, and lead. 

1.3.1.3 ChevronTexaco OU 

• Soil: SVOCs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene) .. 

• Groundwater: Gasoline and diesel range TPH, VOCs {1,2,4-
trimethylbenzene, benzene, methyl-tertbutyl-ether [MTBE], toluene, and total 
xylenes), SVOCs (benzo(a)anthracene, benzo(a)pyrene, 

benzo(b )fluoranthene, benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene, 
naphthalene, and 2-methylnaphthalene), arsenic, cadmium, chromium, and 

lead_ No groundwater PRGs were available for TPH; however, since the 

noted TPH fraction was detected in groundwater it was retained as a CO PC. 

1.3.1.4 ConocoPhillips OU 

• Soil: Gasoline range TPH, benzene, and SVOCs (benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, and dibenz(a,h)anthracene) .. No soil 

PRGs were available for TPH; however, since the noted TPH fraction was 

detected in soil it was retained as a COPC. 

• Groundwater: VOCs (1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 
benzene, n-propylbenzene, and total xylenes), SVOCs (benzo(a)anthracene, 

benzo(b) fluoranthene, chrysene, and naphthalene), arsenic, barium, 

chromium, and lead. 

1.3.1.5 Utility Corridor 

• Soil: SVOCs (benzo(a)anthracene, benzo(a)pyrene, and 

dibenz( a,h )anthracene) and arsenic 

• Groundwater: VOCs (1 ,2,4-trimethylbenzene, 1 ,3,5-trimethylbenzene, 
benzene, n-propylbenzene, and total xylenes), SVOCs (benzo(a)anthracene, 
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benzo( a)pyrene, benzo(b )fluoranthene, indeno( 1 ,2,3-cd)pyrene, naphthalene, 

and 2-methylnaphthalene), arsenic, cadmium, chromium, and lead. 

KMLT and ChevronTexaco Landscape Worker Data Sets. Landscape workers 

at the KMLT and ChevronTexaco OU were identified as potential human 

receptor populations by DEQ .. To assess the potential risks to these workers at 

these OUs, a conservative risk-based screening was conducted to determine 
whether there were any COPCs that could be identified for this exposure 

scenario .. The following surface soil samples were evaluated for this exposure 
scenario for these two OUs: KMLT (G-SS-13, G-SS-14, G-RF-2[1..5], G-RF-3[2], 

and G-RF-4[2 . .5]; FigureS) and ChevronTexaco (C-SS-15, C-SS-14, C-RF-1 [4], and 

C-RF-3[4]; Figure 4) .. Sample C-RF-3[4], collected from a depth of 4 feet (below 
the 0-to-3-foot interval) was included in the ChevronTexaco Landscape Worker 
data set because of the limited number of surface soil samples that were 

collected in the area where landscaping will take place. Tables 5 and 6 present 
summaries of the landscape worker soil data sets for the KMLT and 

ChevronT exaco OUs, respectively. As shown in Tables 5 and 6, the maximum 
detected concentration of COls at each OU are all below the EPA Region 9 
Industrial Soil PRG.. Since the magnitude of exposure to a landscape worker is 

significantly less than that of a full-time industrial worker, landscape worker 

exposure to soil was concluded to be acceptable and not evaluated further in 
this HHRA Groundwater COPCs for each OU were further evaluated for the 

landscape worker scenario .. 

ChevronTexaco Asphalt Data Set. Groundwater data from five monitoring 

wells (A-1, A-S, W-6, W-1 0, and W-16) on the Chevron Texaco Asphalt property 

were evaluated for the Chevron Asphalt site. As shown in Table 7, the only 
compounds detected in these five samples are acenaphthene and five metals .. 

The only potentially complete exposure pathway for off-site workers is 
volatilization from groundwater to indoor or outdoor air.. Acenaphthene is 

considered a volatile compound, however, it was detected at a concentration 

(2.041-Jg/L) that is well below its EPA Region 9 Tap Water PRG of 370 tJg/L. 
Therefore, the potential risks to workers at the ChevronTexaco Asphalt property 

were not evaluated further in this HHRA 

1.3.1.6 TPH 

TPH have been identified as soil and groundwater COPCs.. However, due to the 

current lack of toxicity data for diesel or oil as a whole (each fuel type is a 

complex mixture of hundreds of chemical compounds), these fuels were not 

quantitatively evaluated in the HHRA Instead, we focused on individual 
petroleum constituents within these fuel types for which appropriate toxicity 

data are available .. DEQ's revised public comment draft of the Risk-Based 
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Decision Making for the Remediation of Petroleum-Contaminated Sites (RBDM) 

guidance (DEQ 2003) includes risk-based concentrations (RBCs) for gasoline, 

diesel, and mineral insulating oil, which are discussed in the uncertainty section 

as part of the TPH qualitative evaluation .. 

2.3.2 Conceptual Site Model 

The conceptual site model (CSM) is based on an evaluation of existing data and 

the current and reasonably likely future conditions at the site (Figures 7 and 8) .. 

This model provides the framework for assessing potential exposure pathways to 

be considered in the risk assessments .. The draft CSM presented in the Rl work 

plan was revised based on the Rl data and presented as Figure 3-1 in the draft 

RL The final CSMs (current and future conditions; Figures 7 and 8) address 

DEQ's comments on the draft Rl as discussed in the "Comment Response 

Document" prepared by KHM (August 15, 2002) .. 

To be considered complete, an exposure pathway must have: (1) an identified 

source of COPCs; (2) a release/transport mechanism from the source; and (3) a 

receptor to whom contact can occur.. At this site, likely or potential sources 

include accidental fuel releases, fuel storage, and underground fuel piping.. 

Potentially Exposed Populations. Available information and data collected for 

the RI were used to summarize the site history and to characterize aspects of 

the physical setting (e .. g .. , climate, vegetation, soil type, and groundwater 

hydrology) that are relevant to the baseline HHRA Potentially exposed 

populations also were identified.. 

Current and future land and water use was evaluated as part of the land and 

water use determination presented in the Rl Report. The site is expected to 

continue to operate indefinitely as a petroleum storage and distribution facility .. 

Future residential development of the site is considered extremely unlikely; 

consequently, potential future residential scenarios were not evaluated.. The site 

is zoned as industrial, and because it currently is an operating facility, it is 

expected to continue to be zoned as industrial in the foreseeable future.. Based 

on currently available information, the following current exposure scenarios 

were identified at the site: 

Human receptors that were evaluated quantitatively in the baseline HHRA 

comprise site workers (indoor and outdoor), trench workers, utility workers, and 

landscape workers .. Off-site workers were evaluated qualitatively in the HHRA 

As discussed in the "Comment Response Document", the HHRA completed at 

this site was limited to upland exposure scenarios and receptors .. This is 

consistent with the manner in which other Rls are being conducted within the 
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Portland Harbor CERCLA Site .. All issues related to in-water exposure and 

potential human health risks will be evaluated during future CERCLA activities 

associated with the Portland Harbor Superfund Site .. Therefore, recreational 

river users are not evaluated in this HHRA 

Exposures to residents living off site and trespassers were considered to be less 

significant than on-site worker exposures; therefore, these receptors were not 

evaluated quantitatively in the baseline HHRA Additionally, as discussed in the 

August 2002 "Comment Response Document," the potential for trespassers to 

be present on the Willbridge Terminal is remote or impossible due to increased 

security measures put in place post September 11, 2001, at petroleum bulk 

terminals nationwide .. At the current time, there is fencing encircling the 

majority of the Willbridge Terminal and the increased presence of security 

personnel and equipment (e .. g.., security video cameras) to ensure that 

trespassing does not occur at this facility .. 

Potentially Complete Exposure Routes. Exposure pathways for quantitative 

analysis were selected based on the final CSM developed for this site.. Based on 

available information, the exposure pathways quantitatively evaluated in this 

HHRA are: 

• Incidental ingestion of soil (all receptors); 

• Dermal contact with soil (all receptors); 

• Inhalation of particulates from soil (all receptors); 

• Inhalation of VOCs from groundwater (all receptors; indoor and outdoor for 

site workers; outdoor air only for trench, utility, and landscape workers) .. 

• Inhalation of VOCs from soil (all receptors; indoor and outdoor for site 

workers; outdoor air only for trench, and utility workers); and 

• Direct contact with shallow groundwater (trench and utility workers only) .. 

In the CSM, red boxes indicate complete exposure pathways that were 

evaluated quantitatively or qualitatively in this baseline HHRA An "n" indicates 

incomplete or insignificant exposure pathways that were not evaluated in the 

HHRA Finally, a red "X" is used to indicate complete exposure pathways that 

will be evaluated in conjunction with CERCLA activities (Figures 7 and 8). 

2.3.3 Development of Exposure Point Concentrations 

Exposure point concentrations (EPCs) represent the chemical concentrations in 

the soil and groundwater that the receptor will potentially contact during the 
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exposure period. The EPCs for the site's COPCs were derived from either data 

obtained from sampling or from a combination of sample data and fate and 
transport modeling. For example, air EPCs were modeled from soil EPCs to 

evaluate the inhalation of particulates pathway .. 

The site worker (i .. e .. , industrial worker) scenario was evaluated based on 

exposure to surface soil (0 to 3 feet below ground surface [bgs]), while the 

trench worker and utility worker scenario considered direct exposure to surface 
and subsurface soil (0 to 1.5 feet bgs; referred to as total soil in this HHRA) .. 

These definitions of surface and subsurface soil are consistent with DEQ 
guidance (DEQ, 2003) .. Subsurface soil data were used when evaluating the soil­

to-indoor/outdoor air exposure pathways for all receptors .. Soil at each OU has 
been identified as surface soil (0 to 1 feet bgs for the purposes of the Rl, though 

it is defined as 0 to 3 feet bgs for the HHRA), vadose zone soil, capillary fringe 
soil, and saturated zone soiL Soil samples identified as being in the saturated 

zone, even if they were collected at a depth of less than 1 5 feet bgs, were not 
considered in the HHRA The samples included in each soil and groundwater 
data set are identified in Attachment A 

In accordance with EPA guidance (EPA 1989) for chemicals detected at one 

sampling location but not at others, a proxy concentration equal to half the 

SQL was used to represent the COPC concentration in each sample where it 
was not detected. 

The 90 percent upper confidence limit (UCL) on the arithmetic mean 
concentration of COPCs in each environmental medium of concern was used to 

evaluate the reasonable maximum exposure (RME) scenario, while the 
arithmetic mean was used to evaluate the central tendency (CT) exposure 

scenario (EPA 1989) .. The use of the 90 percent UCL as the RME EPC is 
consistent with DEQ Guidance (DEQ, 2000) and OAR 340-122-084 .. The RME 

scenario is intended to be a conservative estimate of potential exposure, while 

the CT exposure scenario is intended to be a more realistic exposure scenario .. 
Using both the RME and CT allows for a range of potential risk and hazard 

estimates .. The 90 percent UCL is calculated based on EPA (1992, 1997b, 

2002b, and 200.3b) guidance .. The manner of calculating the 90 percent UCL 
was as follows: 

• As a first step, the underlying distribution of the data was evaluated using the 

Shapiro and Wilk W-Test (Gilbert 1987) to determine if the data are normal 

or lognormal. If the normal and lognormal distributions are indicated, the 

90 percent UCL was calculated appropriately. The data distribution is not 
evaluated when the frequency of detection is less than 10 percent In these 
cases, the maximum detected concentration was used as the RME EPC. 
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• If the normality test rejects both normal and lognormal distributions at a 
significance level of 95 percent, the test was rerun by adjusting theW-Test 

quantile downward by 0.1 from the original quantile (providing a greater 

tolerance for accepting a distribution) .. If the data set conformed to a normal 

or lognormal distribution with the greater tolerance, the distribution was 
reported as weak lognormal (or weak normal) .. 

• If the normal and lognormal distributions were rejected with the greater 

tolerance, the data were evaluated following recent EPA exposure point 
concentration guidance (EPA 1997b, 2002b, and 2003b) .. We used EPA's 

ProUCL Version 2.1 excel spreadsheet program to calculate nonparametric 
UCLs for most COPCs .. The maximum detected concentration was used as 

the RME EPC for some of the less toxic COPC:s instead of a nonparametric 
UCL (the distribution for these COPCs is identified as "Default to Maximum" 

in the EPC tables (Tables 8 through 11 ) .. As recommended in the ProUCL 
Users Guide (EPA 2003b), we used the Chebyshev (Mean, Std) UCL when a 
nonparametric UCL was required. ProUCL "General Statistics" tables are 

included in Attachment C These tables present the summary statistics for 
each data set evaluated along with the nonparametric 90 percent UC:Ls .. 

• In cases where the 90 percent UCL or the calculated mean concentration 
exceeded the maximum detected value (which can occur in data sets with a 
large variance), the maximum detected value was used to define the upper 

limit of this range .. 

EPC:s for this HHRA are presented in Tables 8, 9, and 10 for the KMLT, 

ChevronTexaco, and ConocoPhillips OUs .. The EPCs for the Utility Corridor are 
presented in Table 11 . 

Elevated SQLs and Anomalous Results. The ChevronTexaco groundwater data 
set contains elevated SQLs for benzo(a)anthracene, benzo(a)pyrene, 

benzo(b )fluoranthene, benzo(k)fluoranthene, dibenz( a,h )anthracene, 
indeno(1,2,3-cd)pyrene, and naphthalene in up to six samples collected in 1997 

or 1998 .. These SQLs are considered elevated because they are at least two 

times greater than the maximum detected concentration for these seven PAHs. 

The SQLs range from 10 to SO 1-Jg/L, while the maximum detected concentrations 
range from 1..3 to 3.42 1-Jg/L (not including naphthalene) .. The six samples with 

elevated SQLs are as follows: B-7 (collected in November 1998), B-1 0 

(November 1998), B-15 (October 1997), B-19 (October 1997), B-24 (November 

1998), and B-31 October 199 7) .. Three of these samples had SQLs or detections 

of these PAHs in other monitoring rounds that were significantly (greater than 
10 times) lower than these elevated SQLs .. Given the maximum detected 

concentrations in the remaining 94 to 96 groundwater samples collected at the 
Chevron Texaco Site, the elevated SQLs for the other three samples (B-1 S, B-19, 
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and B-31, which were only sampled once) artificially elevate the ChevronTexaco 

groundwater EPCs .. Therefore, the elevated SQLs for these seven PAHs were not 

included in the Chevron groundwater data set to calculate EPCs. For the reasons 

described previously, the removal of these SQLs is not expected to lead to an 

underestimation of risk at the Chevron Texaco site .. 

Lead was reportedly detected at a concentration of 303 mg/L in the 

groundwater sample collected on February 23, 2001, from monitoring well U-3 

on the ConocoPhillips site .. Lead was detected at concentrations of 0.0167 and 

0 .. 00427 mg/L at the same well in the sampling rounds before and after the 

February 2001 sampling round, respectively. The lead result of 303 mg/L 

appears to be either anomalous or a laboratory error and was not included in 

the ConocoPhillips groundwater data set 

2.3.4 Fate and Transport Modeling 

Several of the pathways evaluated in this risk assessment were evaluated using 
the risk-based concentrations (RBCs) calculated using DEQ's RBDM models 

(DEQ, 2003) .. These pathways included inhalation of VOCs from soil (indoor and 
outdoor air), inhalation of VOCs from groundwater (indoor and outdoor air), and 

direct contact with shallow groundwater (includes inhalation of volatiles) .. 

The RBCs that are used in this HHRA, along with the supporting chemical, 

toxicological, and exposure data, are presented in Attachment D. The chemical 

data for the COPCs were obtained from EPA's Soil Screening Guidance (EPA 
1996) and the EPA Region 9 PRGs (EPA 2002a), the toxicity data were obtained 

from EPA's toxicity databases (EPA 1997a and 2003a), the dermal contact 

parameters were obtained from EPA's Dermal Exposure Assessment guidance 
(EPA 2001 ), and the exposure factors were obtained from DEQ' s revised (public 
comment draft) RBDM guidance (DEQ 2003) .. The only OU-specific exposure 

factor used in this HHRA was depth to groundwater: KMLT (8..7 feet), 

ChevronTexaco (11.6 feet), and ConocoPhillips ( 16 .. 9 feet) .. The depth to 
groundwater used for each OU is the average depth to groundwater across the 

entire OU using groundwater data from February 2000 through 2003 .. The 

depth to groundwater for ConocoPhillips OU is actually deeper than the 1 5 feet 

soil column evaluated for the trench worker.. 

Ambient outdoor air concentrations of fugitive dust generated from soil were 

calculated using the particulate emission factor (PEF) equation from EPA (1996) 

and DEQ (2000) guidance. The default PEF of L 32 x 1 09 m3 /kg was used for 

this HHRA Ambient outdoor air concentrations based on volatilization from 
surface soil were calculated using the volatilization factor (VF) equation from 
EPA (1996) and DEQ (2000) guidance .. The default VFs presented in EPA 
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(2002a) were used for this HHRA The formulae used to estimate outdoor air 

concentrations using the PEFs and VFs are presented in the appropriate risk 

calculation tables presented in Attachment B .. 

2.3.5 Exposure Factors 

Exposure factors describe the exposed population (e .. g.., contact rate, exposure 

frequency and duration, body weight) and are used together with chemical 

concentrations to estimate the amount of chemical intake by potential 

receptors. Where available, exposure factors were selected using standard 

default exposure factors presented in DEQ guidance (2000 and 2003). 

The following paragraphs describe the exposure pathways evaluated in this 

baseline human health risk assessment. 

Incidental Soil Ingestion. Incidental ingestion of soil is often a primary route of 

exposure to particulate-bound chemicals.. Individuals ingest small amounts of 

soil as a result of hand-to-mouth behavioral patterns that may follow soil contact 

activities. Reasonable maximum exposure (RME) and central tendency (CT) 

factors applicable to this pathway are listed in Table 12 .. 

Dermal Soil Contact and Absorption. In addition to leading to incidental soil 

ingestion, soil contact can also result in absorption of some chemicals directly 

through the skin. RME and CT exposure factors for the dermal contact pathway 

are listed in Table 1.3 .. Dermal absorption factors were selected from EPA 

guidance (2001 ) .. 

Air Inhalation. Individuals may be exposed to chemicals present in soil and 

groundwater from inhalation of vapors or dust RME and CT factors applicable 

to the inhalation exposure pathway are summarized in Table 14 (Inhalation of 

Dust) and Table 15 (Inhalation of Volatiles) .. Additional parameters that were 

used in running DEQ's Risk-Based Decision Making model to ,calculate air RBCs 

are presented in Attachment D. 

Dermal Contact with Groundwater. During trenching or utility excavating 

activities, groundwater contact can result in absorption of compounds of 

potential concern directly through the skin.. RME and CT exposure factors for 

this pathway are summarized in Table 16 and Attachment D .. 

Site, Trench, and Utility Worker Scenarios. The RME exposure equations used 

in this baseline HHRA were based on the assumption that 100 percent of the 

contaminants contacted was derived from the site.. Consequently, the fraction 

ingested, inhaled, or contacted at each OU was assumed to be 1 .. 0 for these 

Page E-13 

COP0020523 



exposure scenarios.. For the CT exposure scenario, these workers were assumed 

to contact contaminated media for 2 hours of every 8-hour workday. Therefore, 

the fraction ingested, inhaled, or contacted from the contaminated source was 

assumed to be 0.25 (i .. e .. , 2 hours/8 hours). 

2.4 Toxicity Assessment 

Hart Crowser 
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The objectives of the toxicity assessment are to evaluate the inherent toxicity of 

the compounds under investigation and to identify and select toxicological 

measures for use in evaluating the significance of the exposure. These 

toxicological measures or criteria were used in conjunction with intake rates for 

chemicals of concern in the risk characterization process of the HHRA. 

Standard HHRA toxicity databases were used to derive health-based toxicity 

criteria .. The hierarchy of sources for toxicity criteria for use in this risk 

assessment follows that presented in OAR .340-122-084. The hierarchy of 

toxicity criteria is as follows: 

(1) EPA's Integrated Risk Information System (IRIS), on-line database; 

(2) EPA's Health Effects Assessment Summary Table (HEAST); 

(3) EPANCEA Superfund Health Risk Technical Support Center (as referenced 

in EPA Region 9 PRGs [EPA 2002a]); 

(4) Other U..S .. EPA documents or databases; 

(5) ATSDR minimal risk levels (MRLs); and 

(6) Other professionally peer-reviewed documents as needed and as approved 

by DEQ. 

2.4.1 Types of Toxicity Values for Quantifying Risks 

Toxicity and risk assessments vary for different chemicals depending upon 

whether non-carcinogenic or carcinogenic responses (ie .. , endpoints) are used 

to assess potential risks .. These criteria, in turn, are based on the endpoints 

observed from laboratory or epidemiological studies with the chemicals.. Some 

chemicals of concern may result in both non-carcinogenic and carcinogenic 

effects, although in many cases the EPA has published toxicity criteria for only 

the most sensitive type of toxic effect supporting the most restrictive 

toxicological criteria .. 

Reference Doses. Reference doses (RfDs) are used to quantitatively evaluate 

non-carcinogenic toxicity of a specific chemicaL RfDs are established at levels 
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associated with no adverse effect-the "no observed adverse effect level" 

(NOAEL.).. In general, the RfD is an estimate (with uncertainty spanning perhaps 

an order of magnitude) of a daily exposure to the human population (including 

sensitive subgroups) that is likely to be without an appreciable risk of deleterious 
effects during a lifetime .. 

RfDs are developed from an analysis of the available toxicological literature from 

which a critical study is selected .. The selection of a critical study is made by 

professional judgment and considers factors such as the quality of the study, the 
relevance of the study to human exposures, and other factors. Good quality 

human toxicological data are preferred to animal studies.. If human data are not 
available, the study on the most sensitive species is selected as the critical study. 

Similarly, the toxic effect manifested at the lowest exposure level is (generally) 
selected as the critical effect. The RfDs used in this risk assessment are 
summarized in Table 17 .. 

Cancer Slope Factors. The toxicity of potential human carcinogens is evaluated 

differently.. It is assumed for carcinogens that no threshold concentrations exist 
below which adverse effects may not occur. Probabilistic methods based on 

chemical .. specific dose-response curves are used to establish slope factors (SFs), 
which are then used to quantify potential risks from exposure to carcinogens .. 

Dose-response curves are generated in labor a tory studies using high chemical 

concentrations .. The dose-response curve is fitted to a linearized multistage 
model that extrapolates the slope of the curve from high experimental 

concentrations to low concentrations at which people are typically exposed. 

The final SF is based on the 95 percent UCL of the extrapolated slope of the 
dose-response curve.. Because of the non-threshold assumption and the UCL 

statistical procedure, the use of published SFs provides a conservative upper­
bound estimate of potential risks associated with exposure. The SFs used in this 

risk assessment are summarized in Table 18 .. 

2.4.2 Modification of Oral Toxicity Values for Evaluating 
Dermal Exposure 

Oral toxicity values are expressed as administered doses.. When evaluating 
dermal exposure to contaminants from soil and water, it is necessary to adjust 

the oral toxicity value (which is based on an administered dose) to one based on 

an absorbed dose using a chemical's oral absorption efficiency. EPA's 

recommended gastrointestinal (GI) absorption values for those compounds with 

chemical-specific dermal absorption factors from soil are presented in Exhibit 4·1 
of EPA's dermal risk assessment guidance (RAGs PartE; EPA 2001 ) .. EPA 

recommends that an assumption of 100 percent Gl absorption for inorganics 
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not included in Exhibit 4-1 .. The only COPCs identified at this site with EPA­

approved Gl absorption factors are cadmium and chromium (both 2.5 percent). 

2.4.3 Toxicity Assessment for Lead 

Lead is a unique chemical in its pharmacokinetic and toxicological properties. 

Although classified as both a potential carcinogen (82 weight of evidence) and a 

non-carcinogen, lead is most often assessed as a non-carcinogen only, since 
these effects manifest themselves at doses lower than those for carcinogenicity .. 

However, in contrast to the assumption of the existence of a threshold for non­
carcinogenic responses, there does not appear to be a threshold below which 

lead does not exert a response .. 

Currently, the EPA provides neither a reference dose for evaluating the non­
carcinogenic effects (unrelated to cancer) nor a slope factor for evaluating the 

carcinogenic effects for lead. EPA has developed an exposure model for lead 
that considers both its biokinetics and toxicological properties. This model, the 
Integrated Exposure Uptake and Biokinetic (IEUBK) model, integrates the intake 

of lead from multiple sources, including soil, food, and water ingestion, inhalation, 

and, when appropriate, maternal contributions .. Intakes are assessed for children 
from ages 0 (birth) to seven .. The model does not assess lead intakes for older 

children or adults. Childhood exposure to lead is the focus of this model because 
this receptor group is recognized as the most sensitive to the non-carcinogenic 

effects of inorganic lead. Therefore, to evaluate lead exposures at the Willbridge 

Terminal, we will use other criteria as described below. 

Soil exposures at the site are limited to site workers contacting surface soil and 

trench/utility workers contacting soil during trenching or utility activities .. We 
screened the soil lead concentrations against the adult soil screening level for 

lead (750 mg/kg) to evaluate site worker and trench/utility worker exposures 
(EPA, 2002a) .. Note that lead was not identified as a soil COPC at the three 

OUs or the utility corridor. 

Lead has been detected in groundwater at the site.. However, as dermal contact 

to trench and utility workers is the only potential route of exposure to lead in 

groundwater, and DEQ guidance (DEQ, 2003) states that the "potential risk to 
utility workers from incidental exposure to lead in groundwater is minimal," lead 

in groundwater will not be further evaluated in this HHRA 

2.4.4 Toxicity Assessment for Total Petroleum Hydrocarbons (TPH) 

Determining appropriate toxicity values for TPH (a class of compounds 
identified as a preliminary COPC at this site) is difficult because of the 
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characteristics of TPH.. TPH are a complex mixture of hundreds or more 

individual alkanes, cycloalkanes, alkenes, aromatics, and other petroleum 

substances .. For this HHRA, the human health risks associated with TPH were 

evaluated using an indicator approach .. The indicators refer to single 
compounds within TPH known or believed to be carcinogenic and non­

carcinogenic and which are evaluated individually.. The indicator compounds 

that were quantitatively evaluated in this HHRA are: 

• Volatile Organic Compounds (VOCs): benzene, toluene, 
ethyl benzene, xylene, 1 ,2-dibromoethane (EDB), 1 ,2-dichloroethane 

(ED C), iso-propylbenzene, n-propylbenzene, 1 ,2,4-trimethylbenzene, 

and 1 ,.3,5, trimethylbenzene; 

• Polynuclear Aromatic Hydrocarbons (PAHs): acenaphthene, anthracene, 
benzo( a)anthracene, benzo(b )flouranthene, benzo(k)flouranthene, 

benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, 
ideno{1 ,2,3-cd)pyrene, naphthalene, and pyrene; and 

• Metals: Lead. 

2.4.5 Surrogate Toxicity Values 

Surrogate toxicity values were used in this risk assessment to identify COPCs for 

chemicals without toxicity values.. Surrogate compounds were selected based 
on chemical structures and similar toxicological properties or metabolism. The 

following surrogates were used in this risk assessment: acenaphthene (for 

acenaphthylene), pyrene (for benzo[g,h,i]perylene), anthracene (for 
phenanthrene), naphthalene (for 2-methylnaphthalene) .. 

2.5 Risk Characterization 
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Risk characterization is the process of comparing the chemical intake by a 
receptor to the toxicity of the chemicaL This comparison is expressed either as a 

hazard index (non-carcinogens) or an excess lifetime risk of cancer (carcinogens) .. 

These two methods for completing the risk characterization are described in 
Section 2..5..1.. Section 2. 5 . .2 summarizes the results of the risk characterization .. 

2.5.1 Methods Used to Quantify Risks 

As discussed in Section 2.4 .. 1, non-carcinogenic chemical effects are quantitatively 

evaluated using an RfD, while carcinogenic chemical effects are evaluated using 

an SF. Potential risks and hazards were calculated using either the Intake Method 
or the RBC Method, depending on the exposure pathway being evaluated. 
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Intake Method 

The intake method was used for soil ingestion, dermal contact with soil, 

inhalation of particulates, inhalation of volatiles from surface or total soil 

(outdoor air only), and dermal contact with groundwater (metals only) .. 

Non-Carcinogenic Effects. For non-carcinogens, the daily intake of each 

compound resulting from site exposure is divided by the available RfD value for 

the compound, to compute a hazard quotient {HQ) as follows: 

Hazard Quotient = CDI/RfD 

where: 

CDI = Chronic daily intake; the estimated exposure level over a given time 

period in mg/kg-day .. 

RfD = Reference Dose; the exposure level that is likely to be without 

deleterious effects during a given time increment in mg/kg-day .. 

Only chronic RfDs were used for this risk assessment 

Carcinogenic Effects. For carcinogenic chemicals, an estimated excess lifetime 

cancer risk is calculated using: 

Risk = CDI x SF 

where: 

CDI = Chronic daily intake; the estimated lifetime exposure level in mg/kg­

day .. 

SF = Slope Factor; the upper-bound estimate of the probability of a 

cancer response per unit of intake of a chemical over a lifetime, 

expressed as (mg/kg-day) I. 

RBC Method 

The RBC Method was used to evaluate the inhalation of volatiles that have 

migrated from soil to indoor air, subsurface soil to outdoor air, and groundwater 

in-situ to indoor and outdoor air. In addition, the trench and utility worker 

exposure to groundwater via dermal contact and inhalation of volatiles was 

evaluated using the RBC Method.. 
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Non-Carcinogenic Effects. For each non-carcinogen, the EPC is divided by the 

non-carcinogenic RBC to compute a hazard quotient (HQ) as follows: 

Hazard Quotient= EPC/RBC 

where: 

EPC = Exposure point concentration in mg/kg or 1-1g/L 

RBC = Risk-based concentration in mg/kg or IJg/L. The RBCs are calculated 

based on a Hazard Quotient of 1. 

Carcinogenic Effects. For each carcinogen, the EPC is divided by the 

carcinogenic RBC, and is then multiplied by DEQ's acceptable risk level of 1 x 

1 o-6 to compute the risk estimate as follows: 

Risk= (EPC/RBC) x (1 x 1 0 6
) 

where: 

EPC = Exposure point concentration in mg/kg or 1-1g/L 

RBC = Risk-based concentration in mg/kg or 1-1g/L These RBCs are 

calculated based on a cancer risk level of 1 x 1 o-6
• 

Cumulative Hazard and Risk Estimates. For simultaneous exposure to multiple 

COPCs with similar toxic effect or target organ, a Hazard Index (HI) is calculated 

as the sum of chemical-specific HQs.. A toxic effect is considered possible if an 

HI or HQ exceeds 1 (OAR 340-122-11 5) .. 

For simultaneous exposure to multiple COPCs, individual risk estimates are 

summed to provide pathway, media, and receptor total risk estimates .. 

Combining potential cancer risks as a result of exposure to multiple chemicals 

through multiple exposure pathways assumes the following: 

• Exposure to all COPCs will result in the same effect (cancer); and 

• Each COPC exerts its effect independently (i.e .. , there is no synergism 

or antagonism) .. 

OAR 340-122-115 considers 1 x 1 o-6 and 1 x 105 to be acceptable risk levels for 

individual and multiple carcinogens, respectively.. 
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2.5.2 Baseline Risks and Hazards (Excluding Lead) 

Risk and hazard estimates for the KMLT OU, Chevron Texaco OU, ConocoPhillips 

OU, and the Utility Corridor are discussed in Sections 2.5.2 .. 1 through 2.5.2..4 .. As 

discussed previously, risks and hazards are evaluated for each OU and the utility 

corridor. Risk and hazard estimate calculations for each area, exposure pathway, 

and receptor are presented in Attachment B (Tables B-1 through B-11 ).. Risk and 

hazard summaries are presented in Tables 19 through 24 .. 

2.5.2.1 KML T Risk and Hazard Estimates 

The exposure pathways that were quantitatively evaluated at the KMLT OU are 

soil ingestion, dermal contact with soil, inhalation of particulates and VOCs, and 

dermal contact with groundwater.. Table 19 presents the KML T OU risk and 

hazard summary for each exposure scenario (summed by individual exposure 

pathways), while Table 20 presents the RME risk and hazard summary for select 

exposure scenarios (summed by individual COPCs) .. Risks and hazards are only 

included in Table 20 if the exposure scenario total or individual COPC risks or 

hazard estimates exceed DEQ acceptable levels .. Additionally, only COPCs with 

cancer risks equal to or greater than 1 x 1 o-7 or hazard indices greater than 0 .. 1 

are included in Table 20 .. 

Site Worker. The cumulative RME and CT excess lifetime cancer risks for the 

site worker are estimated to be 2 x 10 5 and 2 x 1 0 7
, respectively .. The RME risk 

estimate is slightly greater than the OAR 340-122 acceptable level of 1 x 1 o-s for 

cumulative carcinogenic risk. The primary exposure pathways (RME evaluation) 

are soil ingestion (risk= 1 x 1 0 5
) and dermal contact with soil (risk= 4 x 1 0"6

) .. 

The primary COPCs (those COPCs with risk estimates that exceed DEQ 

acceptable risk level of 1 x 1 o-6 for individual carcinogens) are benzo(a)pyrene 

(risk= 9 X J 0"6
), and arsenic (risk= 7 X 1 0"6

) .. 

Benzo(a)pyrene was detected in 11 of 2.9 surface soil samples at the KMLT OU 

with a maximum detection of 8..74 mg/kg and a 90 percent UCL of 2..4 mg/kg .. 

The DEQ occupational RBC for surface soil is 0..27 mg/kg.. Arsenic was detected 

in all five surface soil samples with a maximum detection of 

10.5 mgjkg, which slightly exceeds the State of Washington natural background 

level of 7 mg/kg (Ecology 1994). The average arsenic concentration in surface 

soil at the KMLT OU is 5 .. 8 mg/kg, which is below the State of Washington 

natural background level of 7 mg/kg .. 

The cumulative RME and CT His for the site worker are estimated to be 0 .. 07 

and 0.003, respectively. The RME and CT His are less than the DEQ acceptable 

HI of 1 .. 0 .. 
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Trench Worker. The cumulative RME and CT excess lifetime cancer risks for the 

trench worker are estimated to be 2 x 1 0-6 and 1 x 1 o-7
, respectively .. The RME 

and CT risk estimates are less than the DEQ acceptable level of 1 x 1 0 5 for 

cumulative carcinogenic risk. No cancer risk estimates for individual COPCs 

exceed 1 x 1 o-6
. Therefore, no unacceptable carcinogenic risks are predicted for 

trench workers at the KML T OU.. 

The cumulative RME and CT His for the trench worker are estimated to be 2 and 

03, respectively. The RME HI exceeds the DEQ acceptable HI of 1 .. 0. The primary 

exposure pathway is inhalation of volatiles and dermal contact with groundwater. 

The primary COPCs (those COPCs with an HI equal to or greater than 0.1) are 

1 ,2,4-trimethylbenzene (HI = 1 ), 2-methylnaphthalene (HI = 0 . .2), 1 ,3,5-· 

trimethylbenzene (HI = 0 1), benzene (HI = 0.1 ), and naphthalene (HI = 0 .. 1 ).. The 

EPCs for these five COPCs are driven by their maximum detected concentrations, 

which were all detected at MW-11 in December 1998.. 1 ,2,4-trimethylbenzene 

was not detected in the other nine groundwater samples that were analyzed for 

VOCs.. The average 1 ,2,4-trimethylbenzene groundwater concentration at the 

KMLT OU is 140 JJg/L, while the maximum detected concentration is 1,400 JJg/L. 

The predicted RME HI for the trench worker likely overestimates actual hazards at 

the site as the HI was calculated based on a maximum detected concentration that 

is an order of magnitude higher than the mean concentration of the primary COPC 

If the maximum concentration of 1 ,2,4-trimethylbenzene was not used as the RME 

EPC estimate, the noncarcinogenic risk to trench workers at the KMLT OU would 

be acceptable .. 

Landscape Worker. As discussed previously, no soil COPCs were identified for 

the landscape worker data set at the KMLT OU. Additionally, because the 

groundwater is deeper than the depth of any expected landscape excavation, 

the only complete exposure pathway for landscape workers is inhalation of 

volatiles from groundwater (outdoor air). 

The cumulative RME and CT excess lifetime cancer risks for the landscape 

worker are estimated to be 5 x 1 0 7 and 1 x 1 0 7
, respectively.. The RME and CT 

risk estimates are less than the DEQ acceptable level of 1 x 1 0 5 for cumulative 

carcinogenic risk The cumulative RME and CT His for the landscaper worker 

are estimated to be 0.01 .. The RME and CT His are less than the DEQ 

acceptable HI of LO .. Therefore, no unacceptable risks are predicted for 

landscape workers at the KMLT OU.. 

Summary. The cancer risk estimates for the site worker (risk= 2 x 1 o-5
) are 

driven by benzo(a)pyrene (risk= 9 x 1 0 6
) and arsenic (risk= 7 x 1 o-6

) .. The 

arsenic risk estimates were calculated using the maximum detected surface soil 
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concentration and the average arsenic concentration in surface soil at the KML T 

OU is less than the State of Washington arsenic background leveL 

The noncarcinogenic hazard estimates for the trench worker (HI = 2) are driven 

by VOC detections in MW-11, which was sampled in December 1998 .. The 

primary COPC {1,2,4-trimethylbenzene [HI =1]) was not detected in any other 

KML T OU groundwater sample. No unacceptable risks are predicted for 

landscape workers at the KMLT OU.. 

2.5.2.2 Chevron Texaco Risk and Hazard Estimates 

The exposure pathways that were quantitatively evaluated at the 

ChevronTexaco OU are soil ingestion, dermal contact with soil, inhalation of 

particulates and VOCs, and dermal contact with groundwater.. Chevron Texaco 

OU risks and hazards were initially estimated for the entire OU.. Risks and 

hazards for groundwater-related exposure pathways were then estimated for the 

Non-ChevronTexaco Ethanol Area and the Chevron Texaco Ethanol Area .. As 

discussed previously, subsurface soil data in the ChevronTexaco Ethanol Area 

were not evaluated since this area is currently undergoing active remediation .. 

Table 21 presents the Chevron Texaco OU risk and hazard summary for each 

exposure scenario (summed by individual exposure pathways), while Table 22 

presents the RME risk summary for select exposure scenarios (summed by 

individual COPCs). Risks are only included in Table 22 if the exposure scenario 

total or individual COPC risks exceed DEQ acceptable levels. Additionally, only 

COPCs with cancer risks equal to or greater than 1 x 10 7 are included in Table 22. 

Site Worker. The cumulative RME and CT excess lifetime cancer risks for the 

site worker are estimated to be 5 x 10·6 and 8 x 108
, respectively (Table 21 ) .. 

The RME and CT risk estimates are less than the OAR 340-122 acceptable level 

of 1 x 10 5 for cumulative carcinogenic risk. The primary exposure pathways 

(RME evaluation) are soil ingestion (risk= 1 x 1 0 6
) and inhalation of volatiles 

from groundwater (indoor air; risk= 3 x 1 0'6). The primary COPC (those COPCs 

with risk estimates that exceed DEQ acceptable risk level of 1 x 1 0 6 for 

individual carcinogens) is benzene (risk= 4 x 1 0 6
). 

Because the subsurface soil and groundwater are heavily contaminated in the 

ChevronTexaco Ethanol Area, risks and hazards associated with groundwater .. 

related pathways were also evaluated separately for the Non-Chevron Texaco 

Ethanol Area and the ChevronTexaco Ethanol Area .. As shown in Table 9, the 

VOC groundwater EPCs are significantly lower in the Non-ChevronTexaco 

Ethanol Area.. For example, the RME benzene EPCs are 3 70 !Jg/L for the 

Non-ChevronTexaco Ethanol Area and 14,000 !Jg/L for the ChevronTexaco 

Ethanol Area. 
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Table 22 presents RME risk summaries for the two areas .. The cumulative 

carcinogenic risks for the Non-ChevronTexaco Ethanol Area is 2 x 1 o-6 
.. In the 

Non-ChevronTexaco Ethanol Area, individual and total carcinogenic risk 

estimates are acceptable .. The individual carcinogenic risk for benzene in the 

Non-ChevronTexaco Ethanol Area is 2 x 107
• The cumulative carcinogenic site 

risks for the Chevron Texaco Ethanol Area is 8 x 10 6
. The individual carcinogenic 

risk from benzene in the Chevron Texaco Ethanol Area is 6 x 106
, though the 

majority of this predicted risk (5 x 1 0 6
) is from the indoor inhalation exposure 

pathway. Because this area is undergoing active subsurface soil remediation 

with a soil vapor extraction system, the migration of VOCs from groundwater to 

indoor air in this area should be short-circuited by the remediation system as it 

would extract vapors emanating from groundwater as well as subsurface soil 

and this exposure pathway would be considered incomplete .. 

The cumulative RME and CT His for the site worker are estimated to be 0..07 

and 0.006, respectively. The RME and CT His are less than the DEQ acceptable 

HI of 1 .. 0.. 

Trench Worker. The cumulative RME and CT excess lifetime cancer risks for the 

trench worker are estimated to be 7 x 1 0 6 and 6 x 1 0 7
, respectively. The RME 

and CT risk estimates are less than the DEQ acceptable level of 1 x 1 o-s for 

cumulative carcinogenic risk. The primary exposure pathway is inhalation of 

volatiles and dermal contact with groundwater (risk= 7 x 1 0"6
) .. The primary 

COPC (those COPCs with risk estimates that exceed DEQ acceptable risk level 

of 1 x 106 for individual carcinogens) is benzene (risk= 5 x 1 0 6
) 

Table 22 presents the RME risk summaries for the Non-Chevron Texaco Ethanol 

Area and the ChevronTexaco Ethanol Area .. The cumulative carcinogenic risks 

for the two areas are 4 x 1 o-6 and 2 x 1 o·5
, respectively. The benzo( a)pyrene risk 

in the Non-Chevron Texaco Ethanol Area increases from 1 x 10 6 to 3 x 10-6 

because the maximum detected concentration was used as the EPC in the Non­

ChevronTexaco Ethanol Area .. The use of the maximum detected 

benzo(a)pyrene concentration likely overestimates risk to trench workers .. 

The cumulative RME and CT His for the trench worker are estimated to be 0.4 

and 0..06, respectively. The RME and CT His are less than the DEQ acceptable 

Hlof1 .. 0.. 

Landscape Worker. As discussed previously, no soil COPCs were identified for 

the landscape worker data set at the Chevron Texaco OU. Additionally, because 

the groundwater is deeper than the depth of any expected landscape 
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excavation, the only complete exposure pathway for landscape workers is 

inhalation of volatiles from groundwater (outdoor air) .. 

The cumulative RME and CT excess lifetime cancer risks for the landscape 
worker are estimated to be 1 x 1 0 7 and 3 x 108

, respectively.. The RME and CT 

risk estimates are less than the DEQ acceptable level of 1 x 1 o-s for cumulative 

carcinogenic risk The cumulative RME and CT His for the landscaper worker 

are estimated to be 0 .. 001 .. The RME and CT His are less than the DEQ 

acceptable HI of 1 .. 0 .. Therefore, no unacceptable risk is predicted for landscape 

workers at the Chevron Texaco OU.. 

Summary. The cancer risk estimates for both the site worker and trench worker 

are driven by high concentrations of benzene detected in groundwater at the 
ChevronTexaco Ethanol Area .. Risks to the site worker, both cumulative 

carcinogenic and by individual COPC, are acceptable at the Non­
ChevronTexaco Ethanol area if arsenic is excluded from the risk calculations. 
The maximum detected arsenic concentration in surface soil at the 

Chevron Texaco OU is less than the State of Washington arsenic background 
level.. The individual carcinogenic risk from benzene at the Chevron Texaco 
Ethanol Area (risk= 6 x 1 o-6

) is greater than the DEQ acceptable level for 

individual COPCs .. 

Cumulative carcinogenic risks to trench workers are acceptable over the entire 
site and at the Non-ChevronTexaco Ethanol Area .. Cumulative carcinogenic risks 

to trench workers slightly exceed DEQ acceptable risk levels at he 

ChevronTexaco Ethanol Areas .. Benzene risks are acceptable at the Non­
ChevronTexaco Ethanol Area and unacceptable (i .. e., greater than 1 x 10-6

) at the 

Chevron Texaco Ethanol Area .. However, the benzene risks are driven by the 
indoor inhalation exposure pathway and as this area is undergoing active 

subsurface soil remediation, this pathway is considered incomplete .. The risks 
from dermal contact with benzo(a)pyrene in groundwater are unacceptable at 

both subareas; however the Non-Chevron Texaco Ethanol benzo(a)pyrene 

groundwater EPC is the maximum detected concentration that likely 

overestimates risks to trench workers .. 

2.5.2.3 ConocoPhillips Risk and Hazard Estimates 

The exposure pathways that were quantitatively evaluated at the ConocoPhillips 

OU are soil ingestion, dermal contact with soil, inhalation of particulates and 

VOCs, and dermal contact with groundwater.. Table 23 presents the 
ConocoPhillips OU risk and hazard summary for each exposure scenario 

(summed by individual exposure pathways) .. 
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Site Worker. The cumulative RME and CT excess lifetime cancer risks for the 

site worker are estimated to be 1 x 106 and 1 x 108
, respectively. The RME and 

CT risk estimates are less than the OAR .340-122 acceptable level of 1 x 1 0 5 for 

cumulative carcinogenic risk. No cancer risk estimates for individual COPCs 

exceed 1 x 1 o-6
• 

The cumulative RME and CT His for the site worker are estimated to be 0..01 

and 0..001, respectively. The RME and CT His are less than the DEQ acceptable 

HI of 1 .. 0 .. Therefore, there are no unacceptable risks predicted for site workers 

at the ConocoPhillips OU .. 

Trench Worker. The cumulative RME and CT excess lifetime cancer risks for the 

trench worker are estimated to be 2 x 1 0 6 and 2 x 1 o·7
, respectively. The RME 

and CT risk estimates are less than the DEQ acceptable level of 1 x 1 o-s for 

cumulative carcinogenic risk. No cancer risk estimates for individual COPCs 
exceed 1 x 1 o-6

. 

The cumulative RME and CT His for the trench worker are estimated to be 01 

and 0 .. 04, respectively .. The RME and CT HI are less than the DEQ acceptable HI 

of 1 .. 0.. Therefore, there are no unacceptable risks predicted for trench workers 

at the ConocoPhillips OU .. 

Summary. Cancer risk estimates and noncancer hazard indices are acceptable 

for the site and trench workers at the ConocoPhillips OU .. 

2.5.2.4 Utility Corridor Risk and Hazard Estimates 

The exposure pathways that were quantitatively evaluated for the Utility 

Corridor are soil ingestion, dermal contact with soil, inhalation of particulates 

and VOCs, and dermal contact with groundwater.. Table 24 presents the Utility 

Corridor OU risk and hazard summary for each exposure scenario (summed by 

individual exposure pathways) .. 

Utility Worker. The cumulative RME and CT excess lifetime cancer risks for the 

site worker are estimated to be 1 x 1 o·6 and 6 x 107
, respectively. The RME and 

CT risk estimates are less than the OAR 340-122 acceptable level of 1 x 1 o-s for 

cumulative carcinogenic risk. No cancer risk estimates for individual COPCs 

exceed 1 x 1 o-6 
.. 

The cumulative RME and CT His for the site worker are estimated to be 03 and 

0 .. 07, respectively .. The RME and CT His are less than the DEQ acceptable HI of 1 .. 0. 
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Summary. Cancer risk estimates and noncancer hazard indices are acceptable 

for the utility workers in the Utility Corridor.. 

2.5.2.5 Off-Site Workers 

Off-site samples (that is, not collected at the KMLT, Chevron Texaco, or 
ConocoPhillips OUs) were collected from the ChevronTexaco Asphalt property 

(soil samples along the utility corridor and groundwater samples along the 

southern and eastern borders of the ConocoPhillips OU) and from the utility 
corridor adjacent to the KMLT OU .. No unacceptable risks or hazards were 

identified to potential off-site workers.. In addition, outdoor air risks and hazards 

were acceptable at each OU. 

2.6 Uncertainty Analysis 

Hart Crowser 
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It is important to fully specify the assumptions and uncertainties inherent in the 
risk assessment to place the risk estimates in proper perspective.. For this risk 
assessment, the general sources of uncertainty that are addressed include: 

• Data collection and evaluation; 

• Exposure assessment; 

• Toxicity assessment; and 

• Risk characterization. 

2.6.1 Data Collection and Evaluation 

The identification of the types and numbers of environmental samples, sampling 

procedures, and sample analysis each contain components that contribute to 
uncertainties in this risk assessment. For example, it is generally not practical to 

sample all locations and media at a site.. Decisions were made to select a subset 

of the potential sampling locations and media based upon the anticipated 
presence of the chemicaL These decisions were made with the use of historical 

and background information of the site and the potential contaminants' 
chemical and physical properties.. Exposure doses for the site that are based on 

non-random, or hot spot, samples may be overestimated. 

2.6.2 Exposure Assessment 

The exposure estimation methods are subject to varying degrees of uncertainty .. 

The degree of uncertainty generally depends on the amount of site-specific data 
available.. The following sources of uncertainty have been identified .. 
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Exposure Scenario Identification. This HHRA assumes that on-site receptors are 

limited to site workers, trench workers, utility workers, and landscape workers.. If 
this assumption is incorrect, future risks and hazards could be underestimated or 

overestimated. The baseline evaluation does not assume the benefits of the 

interim action controls at the site .. Therefore, the baseline evaluation assumes 

that site workers will be exposed to surface soil (0 to 3 feet bgs) at the site 
full-time, 2.50 days per year for 25 years .. 

Exposure Parameters and Assumptions. The standard and site-specific 
exposure assumptions may or may not be representative of the actual exposure 

conditions and could underestimate or overestimate future risks and hazards .. 
Industrial use of groundwater was identified in the Rl as a reasonably likely 

future beneficial water use.. Groundwater vapor intrusion into buildings and 
inhalation of volatiles and dermal contact for site workers and trench workers, 
respectively, were identified in the HHRA as significant exposure pathways .. 

These exposure pathways tended to drive the risk and hazard estimates at the 
three OUs. Therefore, any potential use of groundwater where volatilization or 

dermal contact is likely should be evaluated with respect to the groundwater 
COPCs identified in the HHRA 

Calculation of Exposure Point Concentrations. The 90 percent UCL on the 

arithmetic mean, or the maximum detected concentration, whichever is lower, 

was used as the exposure point concentration (EPC) in this HHRA Prior to the 
calculation of the 90 percent UCL, each data set was evaluated to determine 

whether the data were distributed normally or lognormally.. As discussed 

previously, if a data set was found to be neither normal nor lognormal, the data set 
was evaluated using nonparametric methods .. The Chebyshev Inequality Method, 

which is recommended by EPA, is the most conservative of the five nonparametric 
methods used in EPA's ProUCL software .. Therefore, the use of the Chebyshev 

Inequality Method may overestimate actual exposure concentrations .. 

Assumption of Steady-State Conditions. The inherent assumption is that future 

COPC concentrations are the same as current concentrations .. In general, this 
assumption overestimates COPC concentrations and resulting exposure intakes .. 

Chemical Characterization. The sampling strategy used in collecting the soil 
and groundwater samples in this HHRA was purposive rather than random. 

Because the potential current and future receptors are assumed to visit the 

entire site, not just the areas that are contaminated, the exposure point 

concentrations used likely overestimate potential risks and hazards. 

Modeling Procedures. DEQ's Risk-based Decision Making guidance was used 

to estimate the volatilization from groundwater to indoor and outdoor air .. The 
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assumptions used in these models introduce uncertainty to the degree that they 

do not reflect actual conditions .. There is significant uncertainty associated with 

the volatilization model used to estimate indoor and outdoor air concentrations 

based on soil and groundwater concentrations .. Areas of uncertainty include, 

but are not limited to: 

• COPC Concentration. The model assumes the COPC concentrations are 

homogeneous over the entire area being evaluated.. Since some COPC 

concentrations are based on the maximum detected concentration, this is a 

conservative assumption that is likely to significantly overestimate the 

amount of contamination present 

• Building Parameters. The model uses various building parameters as a basis 

for the indoor air concentrations such as building volume to area ratio 

(essentially the height of the building), building air exchange rate (the 

amount of times the air in the building is replace per second), the foundation 

crack thickness, and the foundation crack fraction (that is, the fraction of the 

building floor that contains cracks) .. Many of these assumptions have a linear 

effect on the model output (that is, if the air exchange rate is doubled, the 

indoor air concentration would drop in half) .. The model also assumes there 

is no vapor barrier under the foundation and that the building is not under 

positive pressure .. Default building parameters were used in this HHRA. 

• COPC-Specific Parameters. The model uses various chemical parameters 

such as diffusion coefficients, Log Koc or Log Kd, Henry's Law Constant, 

vapor pressure, and solubility. These values can vary considerable in the 

literature .. Default chemical parameters included in the RBDM model were 

used .. These COPC-specific parameters can have a significant effect on the 

model results and, therefore, the degree that the parameters used represent 

actual conditions at the site may lead to an overestimation or 

underestimation of actual air concentrations .. 

2.6.3 Toxicity Assessment 

Lead Evaluation. As discussed in the Section 2.4, lead was not identified as a soil 

COPC at any of the Willbridge Facility sites .. DEQ's RBDM guidance (DEQ 2003) 

states that the "potential risk to utility workers from incidental exposure to lead in 

groundwater is minimal," indicating that lead-based risks from exposure to 

groundwater need not be further evaluated in the HHRA. Based on the assumed 

minimal risks to utility (excavation) workers and the low dermal permeability of 

lead in groundwater it is unlikely that the lead groundwater concentrations would 

pose unacceptable risks to trench workers or utility workers .. 
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Total Petroleum Hydrocarbons. TPH was not quantitatively evaluated in this 

HHRA Instead, the human health risks associated with TPH were evaluated 

using an indicator approach .. The indicators refer to single compounds within 

TPH known or believed to be the most toxic and which are evaluated 

individually. Though there is uncertainty associated with this approach, since the 

assessment focused on those constituents thought to be most toxic, it is unlikely 

that the risks and/or hazards associated with TPH were underestimated. 

Risks and hazard estimates at the KMLT OU were driven by petroleum-related 

COPCs (benzo( a)pyrene, 1 ,2,4-trimethylbenzene, 1, 3, 5-trimethylbenzene, 

benzene, naphthalene, and 2-methylnaphthalene .. Aviation gasoline range 

hydrocarbons were detected in all eight soil samples collected at the KMLT OU 

hotspot study area .. The aviation gas concentrations range from 16 .. 1 to 1 5,1 00 

mg/kg.. For comparative purposes, the RBDM vapor intrusion into buildings RBC 

for gasoline is 930 mg/kg (DEQ 2003) .. No other COPCs were detected in the 

hot spot study area at significant (i..e., unacceptable risk) levels.. Benzene SQLs 

were slightly elevated in four of the eight hot spot soil samples .. TPH was not 

analyzed for outside of the hot spot study area at the KMLT OU .. 

Risk estimates at the Chevron Texaco Ethanol Area are driven by petroleum­

related COPCs benzene and benzo(a)pyrene .. Risks from these two COPCs at 

the Non-ChevronTexaco Ethanol Area are likely acceptable .. The HHRA 

identified potentially unacceptable risks from trench worker exposure to 

benzo(a)pyrene at the Non-Chevron Texaco Ethanol Area; however, as discussed 

this risk estimate is based on the maximum detected benzo(a)pyrene 

concentration, which overestimates potential exposure. TPH was not analyzed 

for in the Non-ChevronTexaco Ethanol Area .. Significant diesel range and 

gasoline range hydrocarbons were detected in the ChevronTexaco Ethanol Area 

groundwater. The maximum detected diesel and gasoline range hydrocarbons 

are 210,000 and 48,000 IJg/L, respectively .. The 90 percent UCLs for each of 

these two COPCs are 130,000 IJg/L diesel and 25,000 !Jg/L gasoline .. The 

RBDM groundwater vapor intrusion into buildings RBC for gasoline is 120,000 

IJg/L and the groundwater in excavation RBC (evaluating inhalation of volatiles 

and dermal contact with groundwater) is 3,300 !Jg/L Appropriate groundwater 

diesel RBCs are not available in the RBDM guidance (DEQ 2003). 

Toxicity Factors. Whether verified by consensus among EPA scientists or not, 

uncertainty is present in the derivation of toxicity factors, and several 

assumptions are necessary. The factors used in the derivation of toxicity factors 

that add uncertainty to the results are presented below. 

• Extrapolation from Animal Studies. Extrapolating human health risks from 

animal studies is complicated by physiological and pharmacokinetic 
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differences.. Similar toxic effects are not always observed in all species or at 

similar relative concentrations (when corrected for body weight) .. These 

extrapolations may overestimate or underestimate the actual chemical 
toxicity to humans .. 

• High-Dose to Low-Dose Extrapolations. Toxicity values are generally based 

on laboratory studies using high chemical exposures. Dose-response trends 

observed at high doses are generally assumed to be linear at low doses .. 

Because dose-response relationships at low doses are largely unknown, 
assuming a linear relationship may overestimate or underestimate chemical 

toxicity at concentrations in the extrapolated range .. 

• Population Variability. laboratory animal studies generally use animal 
strains that are genetically similar, yet the human population is genetically 

diverse.. Because methods for estimating toxicity in more susceptible 
individuals, such as children, are largely undeveloped, such estimates may 
overestimate or underestimate chemical toxicity .. 

• Available Studies. Not all toxicity values are based on the same amount or 

quality of research .. As new studies are performed and reviewed, toxicity 
values can change .. The less information available on a chemical, the greater 

the possibility that chemical toxicity will be overestimated or underestimated. 

The uncertainties discussed above are addressed when developing RfDs by 

dividing the no observable adverse effect level (NOAEL) from animal studies by 
uncertainty factors of up to 1 0,000 .. 

Uncertainty associated with determining chemical carcinogenicity is reflected in 
the weight-of-evidence classification groups assigned to carcinogens .. In 

addition, uncertainties are introduced because SFs are derived from the low­
dose end of the dose-response curves, and the experimental studies are usually 

conducted at the high-dose end of the curve .. The selected 95 percent UCl of 
the slope of the dose-response curve is considered an upper-bound toxicity 

value. Therefore, it is unlikely the SFs will underestimate risk. Actual cancer risk 

may range from a low of zero to the upper limit defined by the modeL 

Uncertainty is also associated with using oral toxicity factors to evaluate dermal 

exposures .. The use of oral toxicity factors as surrogates is necessary because 

there are no dermal toxicity factors approved by the EPA. Most of the uncertainty 

exists because it is not known whether the compounds in question exhibit the 
same toxicity via dermal contact as they do via the oral pathway .. Default oral 

absorption factors were used to adjust the oral toxicity factors so that the 

absorbed doses calculated for the dermal pathway could be evaluated. The use of 
the oral absorption factors may bias the risk and hazard estimates high or low.. 
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The use of surrogate toxicity factors for chemicals lacking toxicity factors may 

underestimate or overestimate the potential risks or hazards .. 

2.6.4 Risk Characterization 

This HHRA used standard algorithms to calculate chemical intakes and 

associated health risks and hazards. There are certain assumptions inherent in 

the use of these equations that add uncertainty.. For example, calculations of 

carcinogenic risks and non-carcinogenic His assume the additivity of toxic 

effects .. This assumption adds uncertainty to the assessment and may result in an 

overestimation or underestimation of the potential risks, depending on whether 

synergistic or antagonistic conditions apply. Exposure pathway risks are 

combined assuming that a single receptor may be exposed to contamination 

through a selected number of pathways concurrently .. This is a conservative 

estimate that may overestimate risks and hazards .. Additionally, the standard 

algorithms used do not consider certain factors, such as absorption or matrix 

effects.. In cases where these processes are important, the risk estimates may 

overestimate or underestimate the potential human risks at this site. 

3.0 ECOLOGICAL RISK ASSESSMENT 
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This present the results of the Level I and Level II Ecological Risk Assessment 

(ERA) completed for the three OUs present at this site .. Separate Levell Scoping 

ERAs were completed at each site and based on these results, it was determined 

that a level II Screening ERA was only required at the KMLT OU (Figure 5), 

which is presented in Section 3 . .2.. These ERAs were completed in accordance 

with DEQ ERA Guidance (DEQ 1998 and 2001) and the "Comment Response 

Document" prepared by KHM {August 15, 2002) to present the Willbridge 

Terminals Responsible Parties Group responses to DEQ comments on the draft 

Remedial Investigation Report for this site .. 

As discussed in the "Comment Response Document", the ERAs completed at 

this site were limited to upland exposure scenarios and receptors .. This is 

consistent with the manner in which other Rls are being conducted within the 

Portland Harbor CERCLA Site. All issues related to in-water exposure and 

potential ecological risks will be evaluated during future CERCLA activities 

associated with the Portland Harbor Superfund Site .. Transport pathways from 

the upland to the aquatic environment are acknowledged (Figures 7 and 8); 

however, no evaluation or quantification of in-water risks was performed for this 

ERA The Mean (or Ordinary) High Water Mark was used to differentiate upland 

versus in-water portions of the Willbridge TerminaL 
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The purpose of the Level I Scoping ERA is to provide a qualitative determination 

of whether there is any reason to believe ecological receptors and/or exposure 

pathways are present or potentially present at or in the locality of the facility 

{LOF) .. The outline for the Level I Deliverable {Ecological Risk Assessment 

Guidance; Attachment 3, DEQ, 1 998) was followed for presenting the results of 

the Levell evaluation in this section .. The existing data summary and the results 

of the land and water use survey are presented in earlier sections of this Rl 

Report Attachment E presents photographs taken at the Willbridge Terminal 

during the site visit, which consist of the ConocoPhillips, Chevron Texaco, and 

KMLT OUs, during the site visit. Attachment F presents the DEQ Level I 

Ecological Scoping Checklists for each OU.. 

3.1.1 Sensitive Environments 

The Willbridge Terminal is situated on the west bank of the Willamette River 

and is comprised of the Phillips Portland Terminal at 5528 NW Doane 

Avenue, the ChevronTexaco Willbridge Light Products Terminal at 5531 NW 

Doane Avenue, and the KMLT Willbridge Terminal at 5880 NW St Helens 

Road {Figure I) .. The site is located in Sections 18 and 19 of Range 1 E, 

Township IN, and in Section 13 of Range 1W, Township 1 N. The Willbridge 

terminals are in a heavily industrialized area bordered by the Willamette River 

to the east and the Tualatin Mountains to the west (Figures 2 and 3) .. The site 

is zoned River Industrial by the City of Portland. Forest Park, the largest park 

in Portland (approximately 4,500 acres), is located in the hills above the 

Willbridge Terminal to the west {Figure 1 ) .. 

The site is located in the Willamette River Basin .. The Willamette and Columbia 

Rivers are migratory routes for several species of anadromous fish.. Chinook, 

coho salmon, steelhead, and American shad are the most common migratory 

fish in the Willamette and Columbia Rivers .. As of 1981, 32 wetlands have been 

identified along the Multnomah Channel, Willamette River, and Columbia River 

less than 15 miles downstream of the site. Groundwater flow is in the direction 

of the Willamette River.. There are no designated wetlands within the LOF, 

based on the National Wetland Inventory and Metro maps .. As defined by 

Oregon Administrative Rule {OAR) 340-122-0115 {50), "sensitive environments" 

within the LOF include suspected freshwater wetlands, Saltzman Creek, and the 

Willamette River.. 
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3.1.2 Threatened and Endangered Species 

The Oregon Natural Heritage Program (ONHP), which monitors rare, 

threatened and endangered (RTE) plants and wildlife, conducted a data 

search of RTE species within a 2-mile radius of the site .. A letter from the 

ONHP is included in Attachment G. The ONHP identified the historical 

presence of the following species: 

Federal Species Listed as Threatened 

• Oncorhynchus mykiss (steelhead [Lower Columbia River Evolutionarily 

Significant Unit (ESU) and Upper Willamette River ESU]) .. 

• Oncorhynchus tshawytscha (Ohinook salmon [Lower Columbia River ESU 

and Upper Willamette River ESU]) .. 

Candidate for Federal Listing as Threatened 

• Coccyzus americanus occidentalis (western yellow-billed cuckoo) - last 

observed in 198 5 along the Columbia River between the Willamette River 

and Portland International Airport. 

• Oncorhynchus kisutch (coho salmon [Lower Columbia River ESU]) .. 

Federal Species of Concern 

• Age/aius trico/or(tricolored blackbird) -last observed in 1985, across the 

Willamette River near the St John's LandfilL 

• Clemmys marmorata marmorata (northwestern pond turtle)-· T1 S, R1 E, 

Section 4 .. 

• Corynorhinus townsendii townsendii (Pacific western big-eared bat) - last 

observed in 1928 .. 

• Rana aurora aurora (northern red-legged frog) - last observed in 2000, in the 

hills above the site .. 

State Species Listed as Sensitive-Critical 

• Chrysemys picta (painted turtle) - last observed in 1993 across the 

Willamette River at Smith and Bybee Lakes .. 

State Species Listed as Critical 

• Cimicifuga e!ata (tall bugbane) -last observed in 1993 in Forest Park 
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These records also included the shortface lanx and the bristly sedge. Neither of 
these species is listed as threatened or endangered .. The shortface lanx 

population is likely extirpated from this area. There was no state or federal 

listing information for the bristly sedge, but this species was last observed in 

1887 on Swan Island across the Willamette River. Because of the site's 

industrial nature and its lack of habitat, neither of these species is expected to 

use the facility. RTE species were not observed on site during our ecological 
scoping site visit and are not expected on the site because of the limited habitat 

quality present at the Will bridgeT erminal.. 

3.1.3 Site Visit Summary 

This section describes the results of Hart Crowser's October 3, 2002, visit to the 
site to assess whether ecological receptors and/or exposure pathways are 

present or potentially present at or in the Will bridge Terminal. The discussion of 
ecological features present at the facility is based on our on-site observations, 
aerial photographs, and a review of the literature.. Photographs taken during the 

site visit are provided in Attachment E.. In addition, a habitat map based on our 
site visit has been superimposed on an aerial photograph of the Will bridge 

facility and is provided in Figure 9.. Each OU is addressed separately in the 
following sections .. 

3.1.3.1 Observed Impacts 

Impacts to the site and surrounding properties attributable to contaminated 
environmental media were not observed.. The majority of each OU has been 

developed for industrial use, with the exception of Saltzman Creek on the 

northeast portion of the KML T OU.. Waterfront areas have been developed with 
piers, riprap, and gravel, with small areas of sandy beach remaining .. As such, 

native vegetation has been replaced with buildings and pavement or non-native, 
invasive species such as Himalayan blackberry (Rubus disco/at). 

3.1.3.2 Ecological Features 

Ecological features were assessed by evaluating the habitat within the LOF. 

Attachment F presents the checklists used in this evaluation .. 

ConocoPhillips OU. The ConocoPhillips OU consists of approximately 30 acres 

of flat terrain with limited on-site vegetation (Figures 3 and 6) .. The site is 100 

percent ruderal, with the majority of the site paved with asphalt or gravel for 

industrial use .. A small (less than 1 acre) sandy beach area is located in the 

northeast corner of the OU adjacent to the Willamette River and is sparsely 
landscaped with planted shrubs as part of the City of Portland's Willamette River 
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Greenway Overlay zone (Figure .3) .. Wildlife observed in the vicinity of the beach 

included mallard ducks and seagulls .. With the exception of the beach area, the 

ConocoPhillips site provides very poor habitat quality and extremely limited 

potential for exposure to terrestrial ecological receptors (Photographs 1 through 7; 

Attachment E). 

ChevronTexaco OU. The ChevronTexaco OU consists of approximately 16 

acres of flat terrain with limited on-site vegetation (Figures 3 and 4) .. The site is 

1 00 percent ruderal, with the majority of the site paved with asphalt or gravel for 

industrial use.. Unlike the ConocoPhillips OU to the southeast, the waterfront 

area of the Chevron Texaco OU consists of riprap and gravel with sparse 

landscaping in the form of planted shrubs .. The Chevron Texaco OU provides 

very poor habitat quality and extremely limited potential for exposure to 

terrestrial ecological receptors (Photographs 8 through 11; Attachment E) .. 

KMLT OU. The KMLT OU consists of approximately 37 acres of flat terrain with 

some on-site vegetation (Figures 3 and 5) .. The site is approximately 85 percent 

ruderal, with the majority of the site paved with asphalt or gravel for industrial 

use .. Approximately 1.5 percent of the site towards the north end west of the 

beach consists of patchy scrub-shrub vegetation, such as Scotch broom ( Cytisus 

scoparius) and hardhack (Spiraea douglasiissp .. Doug/asii) (Figures 3 and 9) .. 

Evidence of wildlife included mammal tracks on the beach .. 

Saltzman Creek empties into the Willamette River on the north end of the KMLT 

OU (Figure 3) .. The creek flows beneath the industrial portion of the site in a 

concrete-lined canal and collects treated surface runoff, but is a natural flowing 

stream above and below the OU.. Depending on tidal height, Saltzman Creek is 

approximately 1 to 3 feet deep and has a sandy bottom at its confluence with the 

Willamette River.. Emergent riparian vegetation such as rushes (}uncus spp .. ) and 

willows (Salixspp .. ) are found on the moderately sloped south bank of the creek, 

whereas the north bank is steep and covered with blackberry (Figures 3 and 9) .. 

A small (less than 1 acre) potential wetland was observed on a topographic 

bench between the sandy beach and the upland scrub-shrub slope dominated by 

non-native, invasive species (Figure 3) .. The area is suspected to be wetland 

based on evidence of shallow (less than 2 inches above ground surface) standing 

water and dominant wetland vegetation, including cattail (Typha /atifolia), reed 

canarygrass (Pha/aris arundinacea), horsetail (Equisetum spp .. ), rushes, willows, 

and hardhack. The eastern portion of the site near the Willamette River provides 

terrestrial and aquatic habitat and potential for exposure to ecological receptors 

(Photographs 12 through 21; Attachment E) .. 
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3.1.3.3 Ecologically Important Species and Habitats 

Ecologically important terrestrial species, including threatened or endangered 

animals were not observed on or adjacent to the site .. The Willamette River is 

adjacent to the Willbridge Terminals and provides habitat for threatened 

chinook salmon and steelhead. Because Saltzman Creek is directly connected 

to the Willamette River, it provides potential habitat for threatened salmonids .. 

3.1.3.4 Other Wildlife Uses in Vicinity of Willbridge Facility 

As discussed previously, while there is only limited quality terrestrial habitat at 

the Willbridge facility, Forest Park (which includes the Tualatin Mountains), is 

located in the hills above the Will bridge Terminal to the west (Figure 1 ). The 

Tualatin Mountains adjoining the site to the southwest are dominated by 

second growth forest Such forests are characterized by Douglas fir, western 

hemlock, as well as deciduous tress such as big leaf maple, vine maple, alder, 

Oregon ash, cottonwood, and cascara.. Common understory shrubs in this 

area include salal, Oregon grape, devil's club, salmonberry, as well as invasive 

non-native plant species including Himalayan blackberry and Scot's Broom 

(Hulse 2002, and City of Portland, 2000) .. 

In addition to the wildlife observed at the Willbridge Terminal during the site 

visit (see discussion above) other avian and mammalian species that may be 

encountered in the area adjacent to the site include Great horned and other 

owl species, swallows, nuthatches, wrens, song sparrows, thrushes, squirrels, 

raccoons, coyotes, skunks, and various species of mice, voles, and shrews 

(City of Portland, 2000) .. The DEQ stated in their comments on the Draft Rl for 

the Willbridge Terminal to KHM (Letter dated March 8, 2002) that during a 

site visit conducted by DEQ personnel in September 2001, they observed a 

family of nutria, tracks of various species of burrowing mammals, tracks and 

fecal signs of various species of birds, as well as invertebrate species in upland 

terrestrial environments adjacent to the Willamette River.. 

While quality terrestrial habitat and terrestrial species are present in the 

Tualatin Mountains west of the site, access to the Will bridge Terminal is largely 

blocked by Highway 30, a four to five-lane roadway (City of Portland, 2000) .. 

Additionally, while an area of disturbed beach habitat was observed on the 

northeastern portion of the ConocoPhillips OU, access to this area is restricted 

by the industrial nature of the majority of the OU (Figure 9) .. The only wildlife 

observed during the site visit by Hart Crowser were transient birds such as the 

mallard duck and seagulls which did not appear to be feeding or nesting on 

this OU.. 
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3.1.4 Exposure Pathways 

A general evaluation of potential receptor-pathway interactions is provided in 

the checklists presented in Attachment F and is presented in the Ecological 

CSM on Figures 7 and 8 .. The Ecological CSM was provided to DEQ for 

review and approval as part of KHM's Comment Response Document dated 

August 1 5, 2002 .. As summarized on the checklists provided in Attachment F, 
COis are currently present in groundwater, sediments, and soils within the 
Willbridge TerminaL 

3. 1.4. 1 Soils 

Exposure pathways are present for contaminants in surface soils to reach 

terrestrial receptors only at the KML T OU.. COis potentially present in soils 
include PAHs .. Terrestrial receptors have the potential for exposure to 

contaminants in soils through direct contact, grubbing for food, and ingestion of 
prey containing COis .. 

3.1.4.2 Groundwater 

Exposure pathways are present for contaminants in groundwater to reach 
terrestrial and aquatic receptors at all three OUs.. COis potentially present in 

groundwater include metals, VOCs, SVOCs (including PAHs) and pesticides. 

Because of the discharge of these contaminants into groundwater, terrestrial and 
aquatic receptors have the potential for exposure as contaminants migrate into 

surface waters and potentially partition to sediments .. Surface water bodies that 

may receive groundwater discharges include Saltzman Creek and the Willamette 
River.. Exposure to surface water and sediments was not evaluated in this ERA 

3.1.4.3 Sediments 

Exposure pathways are present for contaminants in sediments to reach terrestrial 
and aquatic receptors at all three OUs.. COis potentially present in sediments 

include BTEX, PAHs, metals, and pesticides .. Aquatic receptors have the potential 

for exposure to contaminants in sediments through direct contact, osmotic 
exchange, respiration or ventilation of sediment pore waters, or regular or 

incidental ingestion of sediment while foraging. Terrestrial receptors have the 

potential for exposure to contaminants in sediments during low tide cycles 

through direct contact, incidental ingestion, and ingestion of prey that have taken 

up COis from sediment Exposure to sediments was not evaluated in this ERA 
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3.1.5 Conclusions and Recommendations 

In October 2002, Hart Crowser completed a Levell Scoping ERA for possible 

ecological receptors and pathways at the Willbridge Terminal site .. The site visit 

and historical research identified ecologically important species or habitats 

present only on a small portion of the site (the KMLT OU by Saltzman Creek, 

see Figure 9), within and adjacent to the Willamette River. The majority of the 

site is paved or covered by industrial facilities.. As discussed previously, in-water 

exposure pathways and risks were not evaluated in this ERA. 

It is concluded that a Level II Screening ERA should be conducted to further 

assess the potential for adverse ecological impacts to terrestrial ecological 

receptors at the KMLT OU where potential exposure to surface and subsurface 

soils (to a depth of .3 feet below ground surface) are possible .. No other 

potentially complete exposure pathways to ecological receptors were identified 

for the other OUs at the Willbridge TerminaL 

3.2 Levell/ screening Ecological Risk assessment 

Hart Crowser 
15302-00 July 31, 2003 

A level II Screening ERA was conducted on the Willbridge Terminal in 

accordance with DEQ's guidance (DEQ, 2001 ) .. The Level II Screening ERA 

builds upon the information gathered during the Level I Scoping ERA and the 

Ecological CSM that was prepared from this information .. The Level II ERA 

initiates the problem formulation step of the Baseline ERA process by reviewing 

the exposure pathways and receptors present on the site (Figures 7 and 8 and 

discussion in Section 4 above), identifying candidate assessment endpoints for 

the baseline ERA, identifying COl concentrations for use in ecological risk 

screening (e .. g.., exposure point concentrations), and identifying contaminants of 

potential ecological concern (CPECs) for each environmental media of concern 

at this site .. 

3.2.1 Exposure Pathway and Receptor Summary 

The Level I Scoping ERA was completed for each OU present at the Willbridge 

TerminaL The Levell ERA concluded the only potentially complete exposure 

pathways to terrestrial receptors for the purpose of this ERA were direct contact 

and incidental ingestion exposures to surface and subsurface soils in the KMLT 

OU in the vicinity of Saltzman Creek. 

3.2.2 Candidate Assessment Endpoints 

The following are candidate assessment endpoints proposed for the Level II 

Screening ERA for the KMLT OU .. Assessment endpoints establish the direction 
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and boundaries of the ERA and are explicit expressions of the environmental 

values to be protected.. Assessment endpoints also assist in identifying the 

measurable attributes to be quantified in the ERA. 

1.. Survival and reproductive success of terrestrial primary producer populations 

(terrestrial vegetation). 

2.. Survival and reproductive success of populations of avian terrestrial 

secondary consumers (resident and migratory herbivorous and insectivorous 

birds) .. 

3.. Survival and reproductive success of populations of mammalian terrestrial 

secondary consumers (resident carnivorous and omnivorous mammals) .. 

4.. Survival and reproductive success of terrestrial invertebrate populations .. 

3.2.3 Candidate Measurement Endpoints 

Measurement endpoints are measurable responses related to the valued 

characteristics selected as assessment endpoints.. Measurement endpoints are 

used to approximate, represent, or lead to assessment endpoints when 

assessment endpoints cannot be directly measured. The candidate 

measurement endpoints for each group of assessment endpoints identified 

above and proposed for the Level II ERA at the KMLT OU are: 

• Compare media concentrations with appropriate phytotoxicity Screening 

level values (Sl Vs) .. 

• Compare Soil Exposure Point Concentrations (EPCs) to mammalian SlVs .. 

• Compare Soil EPCs to avian SLVs .. 

• Compare Soil EPCs to invertebrate Sl Vs .. 

3.2.4 Calculation of COl Concentrations 

Because ecological receptors do not experience their environment on a "point" 

basis, it is necessary to convert measured data from single sample points into an 

estimate of concentrations over some relevant spatial area for conducting an 

appropriate risk screening for adverse ecological effects .. 

However, the area in the KMLT OU that has been identified as having the 

potential for surface and subsurface soil exposure is limited to a small area, as 

shown by the habitat map on Figure 9 .. There were only five soil samples 

collected from the area where there is the potential for terrestrial receptors to 
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contact surface soil (GATX-SS-13, GATX-SS-14, GATX-RF-2, GATX-RF-3, and 

GATX-RF-4) (Figure 5) .. These soil samples include analytical data for surface 

soils and subsurface soils to a depth of 3 feet below ground surface to evaluate 

potential impacts to burrowing mammals .. A statistical summary of analytical 

data from these samples is presented on Table 25 .. 

Because of the limited dataset available for assessing terrestrial wildlife exposure 

to surface soils at the KMLT OU, rather than calculating EPCs for mobile wildlife 

receptors, the maximum detected concentration of each COl was compared 

against the appropriate SLVs identified as measurement endpoints in Section 

5..3 .. This screening is presented in Table 26 .. 

3.2.5 Risk Screening Results 

The maximum detected concentration of each PAH in soil was used as the EPC 

and compared against DEQ Level II SLVs as presented in DEQ's Ecological Risk 

Assessment Guidance (DEQ, 2001 ) .. The Level I Scoping ERA completed for this 

facility identified exposure pathways to RTE species as only being present in the 

in-water portions of the LOF; therefore, the risk screening of soils used five times 

the SLV to identify CPECs for the KMLT OU.. The potential in-water exposure 

pathways were not evaluated in this ERA 

KML T OU Soils 

The results of the ecological risk-based screening for appropriate KMLT OU soils 

data are presented in Table 26 .. The only other CPECs identified were because 

SLVs were lacking for that specific COl and endpoint. 

Plant Soil CPECs (No Plant Soil SlVs Available for COl): Benzo(a)anthracene, 

benzo( a)pyrene, benzo(b )flouranthene, benzo(k)flour anthene, 

benzo(g,h,i)perylene, chrysene, indeno(1 ,2, 3-cd)pyrene, and pyrene .. 

Invertebrate Soil CPECs (No Invertebrate Soil Sl Vs Available for COl): 
Benzo(a)anthracene, benzo( a)pyrene, benzo(b )flouranthene, 

benzo(k)flouranthene, benzo(g,h,i)perylene, chrysene, indeno(1 ,2,.3-cd)pyrene, 

and pyrene .. 

Bird Soil CPECs (No Bird Soil SLVs Available for COl): Benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)flouranthene, benzo(k)flouranthene, 

benzo(g,h,i)perylene, chrysene, indeno(1 ,2,3-cd)pyrene, and pyrene 
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Mammalian Soil CPECs (No Mammalian Soil SL.Vs Available for COl): 

Benzo( a)anthracene, benzo(b )flouranthene, benzo(k)flouranthene, 

benzo(g,h,i)perylene, chrysene, indeno(1 ,2,3-cd)pyrene, and pyrene 

There were no detected concentrations of COis that exceeded any of the 

available SLVs for soil.. Benzo(a)pyrene was identified as a Multiple CEPC based 

on the fact that the calculated Tij{fj ratio was greater than the 1 /Nij ratio as 
specified in the Levell! ERA Guidance (DEQ, 2001 ) .. However, this CPEC 

selection was an anomaly result based on the fact that that while there were 
eight COis detected in surface soil, SLVs were only available for two of the CO Is 

which were detected several orders of magnitude below their corresponding 

SLVs. Benzo(a)pyrene was detected at a concentration of 0.12 mg/kg and the 
corresponding Mammal SLV is 625 mg/kg .. The detected concentration is so 
much lower than the corresponding SLV that benzo(a)pyrene is not considered 
a CPEC for mammalian endpoints this ERA 

3.2.6 Uncertainty Analysis 

There was only one OU (KML T OU) that was found to have any potential 
exposure pathways to terrestrial ecological receptors.. Based on the 

measurement endpoints identified for the Level II Screening ERA, several PAHs 

were identified as CPECs in soil based on the lack of SLVs for that specific COl 
and endpoint However, the lack of SLVs does not indicate that potential 

unacceptable ecological risks are present or likely at this OU.. 

The COis that were detected in soils were all PAHs .. While compound-specific 

Sl Vs were not available for individual PAHs, plant, invertebrate, and mammalian 
SLVs are available for at least one PAH each. These Sl Vs (using a Q factor of 5: 

DEQ, 2001) range from 500 mg/kg in soil (naphthalene for plants) to 19,500 
mg/kg in soil (naphthalene for mammals) .. The detected concentrations of PAHs 

in surface and subsurface soils (to a depth of 3 feet) at the KMLT OU were all less 
than 0.2 mg/kg in soil; several orders of magnitude less than the most conservative 

available SLV (Table 25) .. Therefore, it is concluded, that the low level detections 

of PAHs in the soils at the KMLT OU that is available for terrestrial wildlife 
exposure does not present an unacceptable risk to these receptors.. No additional 

ecological risk assessment activities are warranted for the upland portion of this 

facility based on exposures to terrestrial wildlife receptors .. 

3.2. 7 Ecological Risk Assessment Conclusions 

A Levell and a Levell! ERA were completed at the Willbridge Terminal to 

evaluate potential risk upland (terrestrial) ecological receptors .. The Levell ERA 
results were used to develop an ecological exposure pathway CSM that is 
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presented in Figures 7 and 8.. There was only one OU that was found to contain 

any potential exposure pathways to terrestrial ecological receptors and a Level II 

Screening ERA was conducted to evaluate potential ecological risks from 

exposure to appropriate upland areas identified in the KMLT OU .. 

Assessment and measurement endpoints were selected and presented for the 

KML T OU and a Level II Screening ERA was completed on the KML T soils data .. 

None of the PAHs detected in soil were found at concentrations exceeding the 

corresponding ecological SL V for any of the endpoints identified .. The only 

CPECs that were identified were based on a lack of a SLV for that particular COl 

in soils.. However, as discussed in the uncertainty section of the ERA, all 

detected concentrations of PAHs were several orders of magnitude less than the 

most conservative available SLV for PAHs in soils .. Therefore, it is concluded, 

that the low level detections of PAHs in the soils at the KML.T OU that is 

available for terrestrial wildlife exposure does not present an unacceptable risk 

to these receptors.. No additional ecological risk assessment activities are 

warranted for the upland portion of this facility based on exposures to terrestrial 

wildlife receptors .. 

4.0 RISK ASSESSMENT CONCLUSIONS 

The following sections summarize the conclusions of the baseline HHRA and 

ERA completed for the Willbridge Terminal Site .. 

4.1 Human Health Risk Assessment Summary 

Hart Crowser 
15302-00 July 31, 2003 

An HHRA was completed at the Willbridge Terminal to evaluate potential risks 

and hazards to current and future receptors.. Current and future land use at the 

Willbridge Terminal is industrial; therefore, the HHRA evaluated site workers, 

trench workers, utility workers, and landscape workers.. Carcinogenic risks and 

noncarcinogenic hazards exceeded DEQ acceptable levels at the KMLT OU, 

while carcinogenic risks exceeded DEQ acceptable levels at the Chevron Texaco 

OU. Carcinogenic risks and noncarcinogenic hazards were acceptable at the 

ConocoPhillips OU, the utility corridor, and for off-site, adjacent properties .. 

KMLT OU. Elevated cancer risk estimates for the site worker are driven by 

benzo(a)pyrene and arsenic at the KMLT OU.. The maximum detected arsenic 

surface soil concentration slightly exceeds, while the average arsenic 

concentration in surface soil at the KMLT OU is less than, the State of 

Washington arsenic background leveL Therefore, risks associated with arsenic 

detections in surface soil are likely related to ambient levels of arsenic 
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Benzo(a)pyrene, a petroleum-related COPC, was detected in 11 of 29 surface 

soil samples at the KMLT OU.. 

The elevated noncarcinogenic hazard estimates for the trench worker are driven 
by VOC detections in MW-11, which was only sampled in December 1998 .. 

1 ,2,4-Trimethylbenzene, the primary COPC for the trench worker scenario, was 

not detected in any other KMLT OU groundwater sample .. The noncarcinogenic 

hazard estimates indicate that, with the possible exception of the groundwater 
near MW-11, trench worker exposure at the KMLT OU is acceptable .. 

Aviation gasoline was detected at concentrations that exceed proposed RBDM 
gasoline RBCs at the KMLT OU hotspot area .. These gasoline detections were 
qualitatively evaluated in the HHRA and quantitatively evaluated using indicator 

COPCs (i .. e .. , VOCs, PAHs, metals) .. 

ChevronTexaco OU. The cancer risk estimates for both the site worker and 
trench worker at the Chevron Texaco OU are driven by high benzene detections 

in groundwater at the Chevron Texaco Ethanol Area .. This subarea is currently 
undergoing subsurface soil remediation and also has very high levels of GRO 

and ORO in site groundwater. Risks to the site worker, both total and by 
individual COPC, are acceptable at the Non-ChevronTexaco Ethanol area The 

benzene risks at the Chevron Texaco Ethanol Area are greater than the DEQ 

acceptable level for individual COPCs .. 

Cumulative carcinogenic risk to trench worker are acceptable over the entire 
site and at the Non-ChevronTexaco Ethanol Area.. Cumulative carcinogenic risk 

to trench worker slightly exceed DEQ acceptable risk levels at he 

Chevron Texaco Ethanol Areas .. Benzene risks are acceptable at the Non­
Chevron Texaco Ethanol Area and unacceptable (i.e .. , greater than 1 x 1 0 6

) at the 

ChevronTexaco Ethanol Area.. The risks from benzo(a)pyrene are unacceptable 
at both subareas; however the Non-Chevron Texaco Ethanol benzo(a)pyrene 

groundwater EPC is the maximum detected concentration that likely 

overestimates risks to trench workers .. 

Significant gasoline range hydrocarbons were detected in the ChevronTexaco 

Ethanol Area groundwater at concentrations that exceed proposed RBDM 
gasoline RBCs.. Additionally, diesel range hydrocarbons were detected in 

groundwater at concentrations up to 21 0,000 JJg/L; however, appropriate 
groundwater diesel RBCs are not available in the RBDM guidance (DEQ 200.3) .. 

Utility Corridor, Landscape Worker, and Off-Site workers. Risks and hazards 
associated with these subareas and receptors are acceptable.. No individual or 

total risk or hazard estimates exceeded DEQ criteria .. 
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4.2 Ecological Risk Assessment Summary 

A Levell and Level II ERA was completed at the Willbridge Terminal to evaluate 

potential risk upland (terrestrial) ecological receptors .. The Levell ERA results 

were used to develop an ecological exposure pathway CSM that is presented in 

Figures 7 and 8. There was only one OU that was found to contain any 

potential exposure pathways to terrestrial ecological receptors and a Level II 

Screening ERA was conducted to evaluate potential ecological risks from 

exposure to appropriate upland areas identified in the KML T OU.. 

Assessment and measurement endpoints were selected and presented for the 

KMLT OU and a Level II Screening ERA was completed on the KMLT soils data .. 

None of the PAHs that were detected in soil were found at concentrations 

exceeding the corresponding ecological SLV for any of the endpoints identified. 

The only CPECs identified were based on a lack of a SLV for that particular COl 

in soils .. However, as discussed in the uncertainty section of the ERA, all detected 

concentrations of PAHs were several orders of magnitude less than the most 

conservative available SL V for PAHs in soils .. Therefore, it is concluded, that the 

low level detections of PAHs in the soils at the KMLT OU available for terrestrial 

wildlife exposure do not present an unacceptable risk to these receptors.. No 

additional ecological risk assessment activities are warranted for the upland 

portion of this facility based on exposures to terrestrial wildlife receptors .. 

5.0 LIMITATIONS 

Hart Crowser performed this work in accordance with generally accepted 

professional practices related to the nature of the work accomplished, in the 

same or similar localities, at the time the services were performed. This report is 

for the specific application to the referenced project and for the exclusive use of 

the Willbridge Terminal Group. No other warranty, express or implied, is made. 
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Table 1 • KML T COPC Identification Table 
Wllibrldge Termmal Risk Assessment 
Portland, Oregon 

Soli Concentrations m m '/kal 
PRG Cl Rl COPC? RI/R 

Total Petroleum Hydrocarbons 
Aviation gas range NA 1.5E+04 -- -- -Volatiles 
1 ,2,4~ Trlmethylbenzene 1.7E+02 7.1E·01 4.2E-03 

fll~~~ 
7.8E-05 

1 ,3,5· Trlmethylbenzene 7.0E+01 5.8E-01 8.3E-03 1.5E-04 
Benzene 1.3E+OO --
Chloroform 1.2E+01 --
Ethvlbenzene 2.3E+02 7.9E+OO 3.4E-02 No 6.4E-04 
Isopropyl benzene 2.0E+03 1.9E-01 9.4E-05 No 1.7E·06 
n·butylbenzene 2.4E+02 B.SE-01 3.5E·03 No 8.6E-05 
n~propylbenzene 2.4E+02 2.1E·01 8.6E·04 No 1.6E-05 
p-lsopropyttoluene 5.2E+02 1.3E+OO 2.5E·03 No 4.BE-05 
sec-butvlbenzene 2.2E+02 6.3E·01 2.9E-03 No 5.3E-05 
tert·butvlbenzene 3.9E+02 1.3E-01 3.2E-04 

~· 
B.OE-08 

Toluene 5.2E+02 .. 
Xylene 4.2E+02 6.3E+OO 1.5E-02 No 2.8E-04 
Semivolatlles 

~.it;!i!6i Acenaphthene 2.9E+04 .. ·- .. 
Acenaphthylene 2.9E+04 8.3E·02 2.9E-08 5.3E·08 
Anthracene 1.0E+05 2.2E+01 2.2E·04 No 4.1E-08 
Benzo(a)anthracene 2.1E+OO 1.7E+01 B.OE+OO Yes 1.5E-01 
Benzo(a)pyrene 2.1E-01 8.7E+OO 4.2E+01 Yes 7.8E-01 
Benzo(b)fluoranthene 2.1E+OO 4.5E·01 2.1E-01 No 4.0E-03 
Benzo(g,h,l)pervlene 2.9E+04 8.2E-01 2.8E-05 No 5.3E-07 
Benzo(k)fluoranthene 2.1E+01 3.4E·01 1.6E-02 No 3.0E-04 
Bis(2-elhylhexyl)phthalate 1.2E+02 3.9E+OO 3.2E-02 No 6.0E-04 
Chrvsene 2.1E+02 2.5E+01 1.2E·01 No 2.2E·03 
Dibenz(a,h)anthracene 2.1E-01 5.8E-02 2.BE·01 No 5.1E-03 
Fluoranthene 2.2E+04 8.9E-01 3.2E-05 No 5.9E·07 
Fluorene 2.6E+04 2.0E+01 7.8E-04 No 1.5E-05 
lndeno(1,2,3·cd)pyrene 2.1E+OO 5.1E-01 2.4E-01 No 4.5E-03 
Naphthalene 1.9E+02 1.2e•o1 8.3E-02 No 1.2E-03 
Phenanthrene 1.0E+05 8.1E+01 8.1E-04 No 1.5E-05 
Pyrene 2.9E+04 3.8E+01 1.2E-03 No 2.3E-05 
2,4Mdimethylphenol 1.2E+04 -- ·- ·- --
2-Melhylnaphthalene 1.9E+02 -· .. -- -· 
4~methylphenol 3.1E+03 -- -- -- --
Metals (total for groundwater) 
Arsenlc2 

7.0E+OO 1.6E+01 2.3E+OO Yes 4.4E-02 
Banum 8.7E+04 2.5E+02 3.7E-03 No 8.9E-05 
Cadmium 4.5E+02 1.1E+OO 2.4E·03 No 4.8E-05 
Chromtum 4.5E+02 3.0E+01 6.8E-02 No 1.3E-03 
Copper 4.1E+04 4.6E+01 1.1E-03 No 2.1E-05 
Lead 7.5E+02 1.4E+02 1.9E-01 No 3.5E-03 
Mercurv 3.1E+02 -- -- ·- -
Selemum 5.1E+03 -- -- ·- --
Silver 5.1E+03 -- .. -- -
Zinc 1.0E+05 3.9E+02 3.9E-03 No 7.2E-05 
Pestlcldes/PCBs 
4.4'-DDD 1.0E+01 5.4E-01 5.4E-02 No 1.0E-03 
4.4'-DDE 7.0E+OO 5.4E·01 7.7E-02 No 1.4E-03 
4 4'·DDT 7.0E+OO 2.1E+OO 3.0E-01 No S.SE-03 
RJ 5.4E+01 
Nil 3.6E+01 
11NII 2.8E-02 

COPC? 

Yes' 

No 
No 

--
--
No 
No 
No 
No 
No 
No 
No .. 
No 

-· 
No 
No 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No .. 
-
--

Yes 
No 
No 
No 
No 
No 
-· 
--.. 
No 

No 
No 
No 

Groundwater Concentrations In ua/L Multiple Media 
PRG cr Rl COPC? RI/R COPC? SRI COPC? COPC? 

NA -- -- -- -- -- -- -- Yes1 

1.2E+01 1.4E+03 1.1E+02 Yes 5.1E-03 No 1.1E+02 Yes Yes 
1.2E+01 3.3E+02 2.7E+01 Yes 1.2E-03 No 2.7E+01 Yes Yes 
3.4E-01 6.2E+03 1.8E+04 Yes 8.2E-01 Yes 1.8E+04 Yes Yes 
6.2E+OO 8.8E+OO 1.1E+OO Yes 4.9E-05 No 1.1E+OO Yes Yes 
1.3E+03 4.9E+03 3.8E+OO Yes 1.7E-04 No 3.8E+OO Yes Yes 
6.8E+02 1.4E+01 2.1E-02 No 9.4E·07 No 2.1E-02 No No 
2.4E+02 4.4E+OO 1.9E-02 No 8.3E-07 No 2.2E-02 No No 
2.4E+02 1.6E+02 6.8E-01 No 3.1E-05 No 6.8E·01 No No 
7.2E+02 2.0E+OO 2.8E-03 No 1.3E-07 No 5.3E-03 No No 
2.4E+02 5.0E+OO 2.1E-02 No 9.3E-07 No 2.4E-02 No No 
2.4E+02 .. -- - .. -- 3.2E-04 No No 
7.2E+02 2.8E+03 3.9E+OO Yes 1.8E·04 No 3.9E+OO Yes Yes 
2.1E+02 1.5E+04 7.1E+01 Yes 3.2E-03 No 7.1E+01 Yes Yes 

3.7E+02 5.6E+OO 1.5E-02 

1""'.' 
No 1.5E-02 No No 

3.7E+02 -· -- 2.9E-08 No No 
1.BE+03 5.6E-01 3.1E-04 1.4E-08 No 5.3E·04 No No 
9.2E-02 -- -- B.OE+OO Yes Yes 
9.3E-03 .. -- 4.2E+01 Yes Yes 
9.2E-02 -- ·- 2.1E·01 No No 
1.8E+02 ·- .. 2.8E-05 No No 
9.2E-01 -- -- 1.8E-02 No No 
4.8E+OO 1.6E+01 3.3E+OO 1.5E-04 No 3.3E+OO Yes Yes 
9.2E+OO 5.8E+02 6.3E+01 

~ 
2.8E-03 No 6.3E+01 Yes Yes 

9.2E-03 -- .. -- 2.8E-01 No No 
1.5E+03 1.2E+OO 8.2E-04 No 3.7E-08 No 8.5E-04 No No 
2.4E+02 S.OE+OO 3.3E-02 

~~~[~:::~ 
1.5E-06 No 3.4E-02 No No 

9.2E-02 .. -- ·- 2.4E-01 No No 
6.2E+OO 5.7E+02 9.2E+01 4.1E-03 No 9.2E+01 Yes Yes 
1.BE+03 8.7E+OO 4.8E-03 No 2.2E·07 No 5.8E-03 No No 
1.8E+02 2.7E+OO 1.5E-02 No 6.8E-07 No 1.6E-02 No No 
7.3E+02 4.1E+D1 5.6E-02 No 2.5E-08 No 5.6E-02 No No 
6.2E+OO 1.1E+02 1.7E+01 Yes 7.8E-04 No 1.7E+01 Yes Yes 
1.8E+02 1.7E+01 9.2E-02 No 4.1E·06 No 9.2E-02 No No 

4.5E-02 1.8E+02 3.6E+03 Yes 1.6E·01 Yes 3.6E+03 Yes Yes 
2.8E+03 6.7E+02 2.6E-01 No 1.2E-05 No 2.6E-01 No No 
1.8E+01 7.0E+OO 3.9E-01 No 1.8E-05 No 3.9E-01 No No 
1.1E+02 3.4E+01 3.1E·01 No 1.4E-05 No 3.8E-01 No No 
1.5E+03 1.4E+02 9.6E·02 No 4.3E-08 No 9.7E-02 No No 
1.5E+01 7.9E+01 5.2E+OO Yes 2.4E-04 No 5.4E+OO Yes Yes 
1.1E+01 B.OE-01 7.3E-02 No 3.3E-06 No 7.3E-02 No No 
1.8E+02 4.8E+OO 2.7E-02 No 1.2E·06 No 2.7E-02 No No 
1.8E+02 7.1E+OO 3.9E-02 No 1.8E-06 No 3.9E-02 No No 
1.1E+04 2.1E+02 1.9E-02 No 8.5E-07 No 2.3E·D2 No .No 

,~,--2.8E-01 4.2E-D1 -· -- -- 5.4E·02 No No 
2.0E-01 -- -- -- .. 7.7E-02 No No 
2.0E-01 -- -- -- -- .. 3.0E-01 No No 

2.2E+04 
3.5E+01 
2.9E-02 

~·II'>~T4Un~o1i'<VI? .WLHhn~~e Tennlnlll c;,.,un-RI•kAsoo .. ment Revlola/'1\2. Rtsk A.o ..... .,.,nl FlA..,~IIli. ~lnol TohiAoLTAh1•• •-~ ""' 
Notes: 
Shading Indicates analytes detected at a frequency of less than five percent. 
l
1
> COPC identified based on the presence of TPH In site soils and groundwater. No PRG is available for screemng. 

(
2
> State of Washington natural background arsemc level (Ecology 1994). 

Acronyms: 
NA = Not Available. 
ND = Not Detected. 
NE = Not Evaluated (only volatile compounds evaluated). 
u = Not Applicable. Analvte not detected or detected In less than five percent of the samples. 

Variables: 
PRG = EPA Reg1on 9 PRG (Industrial for soil, tap water for groundwater). 
Cli = Max1mum detected concentration of compound lin medium J. 
Rii = Risk ratio for compound I in medium j (Cij/PRG); compound is a COPC If Ril Is greater than 1. 
Rj = Sum of risk ratios for medium 1. 
Nil = Number of compounds i detected in medium 1. 
Rii/Ri = Compound Is a COPC If this ratio IS greater than 1/Nii. 
SRij = Summarv risk ratio for compound lin all media (total Ril across all media); compound Is a COPC If Srll is greater than 1. 
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Table 2 • ChevronTexaco COPC Identification Table 
Wlllbrldge Terminal Risk Assessment 
Portland, Oregon 

So// Concentrations m m!li!!JIL 
PRG Cl Rl COPC? RIIR 

Total Petroleum Hydrocarbons 
Gasoline - - - - -
Diesel - - - - -
Volatiles 
1 ,2.4-Trlmethylbenzene 1.7E+02 5.3E+OO 3.1E·02 No 2.5E·03 
1 ,3,5-Trimethylbenzene 7.0E+01 1.3E+OO 1.9E·02 1.5E·03 

COPC? PRG 

- NA 

- NA 

No 1.2E+01 
No 1.2E+01 

Multiple 
Groundwater (Concenttatlons m IJa/!::1.._ Media 

Cl Rl COPC? RI/R COPC? SRI COPC? COPC? 

4.8E+04 - - - Yes' - - Yes1 

2.1E+05 - .. - Yes; - - Yes; 

4.8E+01 4.0E+OO Yes 9.1E·05 No 4.0E+OO Yes Yes 
9.8E+OO 8.1E·01 No 1.9E-05 No 8.3E·01 No No 

Benzene 1.3E+OO - -~-t - .. 3.4E·01 ' 1.4E+04 4.1E+04 Yes 9.4E·01 Yes 4.1E+04 Yes Yes 
Di·lsopropyl ether (DIPE) - - - - NA 1.9E+01 - .. - - - No 
Ethvlbenzene 2.3E+02 1.1E+OO 4.8E·03 No 3.8E·04 No 1.3E+03 1.2E+03 9.2E·01 ~l~!~\~j!':~!: 2.1E-05 No 9.3E-01 No No 
Ethvl tert-butyl ether (ETBE} - - - - - - NA - - - - No 
Isopropyl benzene 2.0E+03 3.1E-01 1.6E-04 No 1.2E·05 No 6.6E+02 6.6E+01 1.0E-01 2.3E-06 No t.OE-01 No No 
Methvl tert·butyl ether (MTBE} 6.2E+01 - - - - - 1.3E+01 3.2E+03 2.5E+02 Yes 5.6E-03 No 2.5E+02 Yes Yes 
n-butvlbenzene 2.4E+02 3.2E·01 1.3E-03 No 1.1E-04 No 2.4E+02 1.8E+01 7.6E-02 No 1.7E-06 No 7.7E-02 No No 
n-propylbenzene 2.4E+02 1.1E+OO 4.4E·03 No 3.5E-04 No 2.4E+02 1.1E+02 4.7E-01 No 1.1E-05 No 4.7E-01 No No 
p-lsopropyltoluene 5.2E+02 1.6E-01 3.1E·04 No 2.5E-05 No 7.2E+02 - - - - - 3.1E·04 No No 
sec·butvlbenzene 2.2E+02 1.5E·01 6.9E·04 No 5.5E-05 No 2.4E+02 B.BE+OO 3.6E-02 No 8.3E-07 No 3.7E-02 No No 
Tert amvl-methvl ether (TAME} - - - - - - NA 5.6E+01 - - - - - - No 
tert-butvl alcohol (TBA} - - - - - - NA 3.9E+03 - - - - - - No 
Toluene 5.2E+02 5.2E·01 9.9E-04 No 7.9E·05 No 7.2E+02 6.0E+03 8.3E+OO Yes 1.9E·04 No B.3E+OO Yes Yes 
Xylene 4.2E+02 2.5E+OO 5.9E-03 No 4.7E-04 No 2.1E+02 5.5E+03 2.6E+01 Yes S.OE-04 No 2.6E+01 Yes Yes 
s&mivolatlles 
Acenaphthene 2.9E+04 - - - - - 3.7E+02 2.8E+01 7.5E-02 No 1.7E-06 No 7.5E-02 No No 
Acenaphthylene 2.9E+04 - - - - - 3.7E+02 4.0E·01 1.1E-03 No 2.5E-OB No 1.1E·03 No No 
Anthracene 1.0E+05 3.4E·02 3.4E-07 No 2.7E-08 No 1.8E+03 1.9E+OO 1.0E-03 No 2.4E·OB No t.OE-03 No No 
Benzo(a)anthracene 2.1E+OO 1.0E+OO 4.9E-01 No 3.9E-02 Yes 9.2E-02 1.4E+OO 1.5E+01 Yes 3.4E-04 No 1.5E+01 Yes Yes 
Benzo{a)pyrene 2.1E-01 1.6E+OO 7.5E+OO Yes B.OE-01 Yes 9.3E-03 2.5E+OO 2.7E+02 Yes 6.1E·03 No 2.7E+02 Yes Yes 
Benzo(b)fluoranthene 2.1E+OO 1.9E+OO 9.0E-01 No 7.1E·02 Yes 9.2E·02 3.0E+OO 3.2E+01 Yes 7.4E-04 No 3.3E+01 Yes Yes 
Benzo(g,h,i)perylene 2.9E+04 1.6E+OO S.SE-05 No 4.5E-06 No 1.8E+02 2.9E+OO 1.6E·02 No 3.7E-07 No 1.6E-02 No No 
Benzo{k)fluoranthene 2.1E+01 1.1E+OO 5.4E-02 No 4.3E-03 No 9.2E·01 1.3E+OO 1.4E+OO Yes 3.2E-05 No 1.5E+OO Yes Yes 
Bis(2-ethylhexyl)phthaiate 1.2E+02 - - - - - 4.8E+OO - - - - - - No 
Chrvsene 2.1E+02 1.5E+OO 7.3E-03 No 5.8E·04 No 9.2E+OO 2.3E+OO 2.5E-01 

~!r:~ 5.7E-06 No 2.6E·01 No No 
DibEmz(a,h)anthracene 2.1E·01 5.9E-01 2.8E+OO Yes 2.2E·01 Yes 9.2E-03 - - - 2.8E+OO Yes Yes 
Dibenzofuran 3.1E+03 4.0E·02 1.3E·05 No 1.0E-08 No 2.4E+01 - - - 1.3E·05 No No 
Fluoranthene 2.2E+04 1.9E+OO B.BE-05 No 7.0E·06 No 1.5E+03 7.3E+OO 4.8E-03 No 1.1E-07 No 4.9E·03 No No 
Fluorene 2.6E+04 1.2E+01 4.4E-04 No 3.5E-05 No 2.4E+02 1.7E+02 7.2E·01 No 1.6E·05 No 7.2E-01 No No 
lndeno(1,2,3-cd}pyrene 2.1E+OO 1.4E+OO 6.5E-01 No 5.2E•02 Yes 9.2E-02 2.0E+OO 2.1E+01 Yes 4.9E-04 No 2.2E+01 Yes Yes 
Naphthalene 1.9E+02 5.2E·01 2.8E-03 No 2.2E·04 No 6.2E+OO 2.4E+02 3.9E+01 Yes 8.9E·04 No 3.9E+01 Yes Yes 
Phenanthrene 1.0E+05 1.4E+01 1.4E-04 No 1.1E-05 No 1.8E+03 2.6E+02 1.5E-01 No 3.4E·06 No 1.5E·01 No No 
Pyrene 2.9E+04 1.8E+OO 6.2E-05 No 4.9E-06 No 1.8E+02 1.5E+01 8.1E-02 No 1.9E-06 No 8.1E·02 No No 
2.4-dlmethylphenol 1.2E+04 - - - - - 7.3E+02 - - - - - - - No 
2-Methylnaphthalene 1.9E+02 - - - - - 6.2E+OO 4.1E+01 6.7E+OO Yes t.SE-04 No 6.7E+OO Yes Yes 
4-methylphenol 3.1E+03 - - - - - 1.8E+02 - - - - - - - No 
Metals (total for groundwater) 
ArsenJc2 7.0E+OO 5.8E+OO - - - - 4.5E-02 8.3E+01 1.8E+03 Yes 4.2E·02 Yes 1.8E+03 Yes Yes 
Bartum 6.7E+04 1.6E+02 2.4E·03 No 1.9E-04 No 2.6E+03 1.3E+03 5.1E·01 No 1.2E-05 No 5.1E·01 No No 
Cadmium 4.5E+02 1.2E+OO 2.7E-03 No 2.1E·04 No 1.8E+01 3.6E+01 2.0E+OO Yes 4.5E-05 No 2.0E+OO Yes Yes 
Chromium 4.5E+02 2.5E+01 5.5E-02 No 4.4E-03 No 1.1E+02 2.2E+02 2.0E+OO Yes 4.5E-05 No 2.0E+OO Yes Yes 
Copper 4.1E+04 1.3E+02 3.3E·03 No 2.6E-04 No 1.5E+03 2.4E+02 1.6E-01 No 3.7E-06 No 1.6E·01 No No 
Lead 7.5E+02 2.4E+01 3.2E-02 No 2.6E-03 No 1.5E+01 1.3E+02 B.BE+OO Yes 2.0E-04 No 8.8E+OO Yes Yes 
Mercury 3.1E+02 6.9E·02 2.2E-04 No 1.8E-05 No 1.1E+01 1.8E+OO 1.6E-01 No 3.7E-06 No 1.6E-01 No No 
Selenium 5.1E+03 8.9E-01 1.7E-04 No 1.4E-05 No 1.8E+02 4.5E+OO 2.5E-02 No 5.7E-07 No 2.5E·02 No No 
Silver 5.1E+03 - - - - - 1.8E+02 5.0E+OO 2.8E·02 No 6.4E·07 No 2.BE·02 No No 
Zinc 1.0E+05 2.4E+02 2.4E-03 No 1.9E-04 No 1.1E+04 4.3E+02 3.9E·02 No 8.9E-07 No 4.1E·02 No No 
Rj 1.3E+01 4.4E+04 
Nil 3.8E+01 3.6E+01 
1/Nil 2.6E-02 2.8E-02 

I';IJ;!ATA\Jobll\15302 • Wlllb~dat Tennlnml GltiUD • FUak Asa&osmenl Re-.1•1on\1. Rl~k A.o•"-••rn8nl Rflt><~n\01 - FH\IIJ Tohlo•ITol.l"• '·' 

Notes: 
Shading Indicates analvtes detected at a frequency of less than five percent 
tlJ COPC identified based on the presence of TPH in site soils and groundwater. No PRG is available for screening. 
(Z) State of Washington natural background arsemc level (Ecology 1994). 

Acronyms: 
NA = Not Available. 
ND =Not Detected. 
NE = Not Evaluated (only volatile compounds evaluated). 
- = Not Applicable. Analvte not detected or detected In less than five percent of the samples. 

Variables: 
PRG = EPA Region 9 PRG (residential for soil, tap water for groundwater). 
Cii = Maxtmum detected concentration of compound I in medium J. 
Ril = Risk ratio for compound i In medium j (Cij/PRG); compound Is a COPC If Rli is greater than 1. 
Ri = Sum of risk ratios tor medium 1. 
N.ii = Number of compounds 1 detected In medium 1. 
Rli/RJ = Compound Is a COPC If this ratio 1s greater than 1/NII. 
SRii = Summary risk ratio tor compound lin all media (total Rll across all media); compound is a COPC If SriJ is greater than 1. 
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Table 3 - ConocoPhillips COPC Identification Table 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Sol/ Concentrations In m lka) 
PRG Cl Rl COPC? RI/R 

Total Petroleum Hydrocarbons 
Gasoline range NA 5.6E+OO -- -- --
Volatiles 
1 ,2,4-Trlmethylbenzene 1.7E+02 -- -- -- --
1 ,3,5-Trimethylbenzene 7.0E+01 -- -- -- --
Benzene 1.3E+OO 3.9E-01 3.0E-01 No 1.0E-01 
Ethvlbenzene 2.3E+02 3.2E-01 1.4E-03 No 4.6E-04 
Isopropyl benzene 2.0E+03 -- -- -- --
n-butylbenzene 2.4E+02 -- -- -- --
n-propylbenzene 2.4E+02 -- -- -- --p-lsopropyltoluene 5.2E+02 -- -- -- --
sec-butvlbenzene 2.2E+02 -- -- -- --
tert-butylbenzene 3.9E+02 -- -- -- --
Toluene 5.2E+02 1.3E+OO 2.5E-03 No B.SE-04 
Xylene 4.2E+02 1.8E+OO 4.3E-03 No 1.4E-03 
Semivolatlles 
Acenaphthene 2.9E+04 -- -- -- --
Acenaphthylene 2.9E+04 -- -- -- --
Anthracene 1.0E+05 4.0E-02 4.0E-07 No 1.3E-07 
Benzo(a)anthracene 2.1E+OO 4.1E·01 1.9E-01 No 6.5E-02 
Benzo(a)pyrene 2.1E-01 3.4E-01 1.6E+OO Yes I 5.4E-01 
Benzo(b )fluoranthene 2.1E+OO 5.9E-01 2.8E-01 No 9.5E-02 
Benzo(g,h,l)perylene 2.9E+04 2.5E-01 8.4E·06 No 2.8E-06 
Benzo(k)fluoranthene 2.1E+01 1.6E-01 7.6E-03 No 2.6E-03 
Chrysene 2.1E+02 3.2E-01 1.5E·03 No 5.2E-04 
Dibenz(a,h)anthracene 2.1E-01 8.3E-02 3.9E-01 No 1.3E-01 
Fluoranthene 2.2E+04 4.7E-01 2.1E-05 No 7.1E-06 
Fluorene 2.6E+04 -- -- -- --
lndeno(1 ,2,3-cd)pyrene 2.1E+OO 1.7E-01 8.2E-02 No 2.8E-02 
Naphthalene 1.9E+02 -- -- -- --
Phenanthrene 1.0E+05 1.5E-01 1.5E-06 No 5.1E-07 
Pyrene 2.9E+04 6.2E-01 2.1E·05 No 7.1E-06 
Metals (total for groundwater) 
Arsen1c2 7.0E+OO 6.2E+OO -- -- --
Banum 6.7E+04 9.2E+01 1.4E-03 No 4.6E-04 
Cadmtum 4.5E+02 2.2E+OO 4.8E-03 No 1.6E-03 
Chromtum 4.5E+02 1.9E+01 4.2E-02 No 1.4E-02 
Copper 4.1E+04 8.1E+01 2.0E-03 No 6.6E-04 
Lead 7.5E+02 2.9E+01 3.9E-02 No 1.3E-02 
Mercury 3.1E+02 2.5E-01 8.2E-04 No 2.7E-04 
Selentum 5.1E+03 6.6E-01 1.3E-04 No 4.4E-05 
Silver 5.1E+03 -- -- -· --
Zinc 1.0E+05 2.1E+02 2.1E-03 No 7.1E-04 
Rj 3.0E+OO 
Nlj 2.6E+01 
1/Nil 3.8E-02 

COPC? 

Yes' 

--
--

Yes 
No 
--
--
·-
--
----

No 
No 

--
--

No 
Yes 
Yes 
Yes 
No 
No 
No 
Yes 
No 

--
No 
--

No 
No 

--
No 
No 
No 
No 
No 
No 
No 
--

No 

Groundwater Concentrations inl.iri!L) Multiple Media 
PRG Ci Rl COPC? RI/R COPC? SRI COPC? COPC? 

-- -- -- -- -- -- -- -- Yes' 

1.2E+01 6.5E+01 5.4E+OO Yes 2.4E-04 No 5.4E+OO Yes Yes 
1.2E+01 3.6E+01 3.0E+OO Yes 1.3E-04 No 3.0E+OO Yes Yes 
3.4E-01 7.1 E+02 2.1E+03 Yes 9.3E-02 Yes 2.1E+03 Yes Yes 
1.3E+03 9.9E+02 7.6E-01 No 3.4E-05 No 7.6E-01 No No 
6.6E+02 2.0E+02 3.0E-01 No 1.4E-05 No 3.0E-01 No No 
2.4E+02 4.1E+01 1.7E-01 No 7.5E-06 No 1.7E-01 No No 
2.4E+02 2.5E+02 1.0E+OO Yes 4.6E-05 No 1.0E+OO Yes Yes 
7.2E+02 4.2E+OO 5.9E-03 No 2.6E-07 No 5.9E-03 No No 
2.4E+02 1.7E+01 6.9E-02 No 3.1E-06 No 6.9E-02 No No 
2.4E+02 6.2E+OO 2.6E-02 No 1.1E-06 No 2.6E-02 No No 
7.2E+02 4.4E+01 6.2E-02 No 2.7E-06 No 6.4E-02 No No 
2.1E+02 2.4E+02 1.1E+OO Yes 5.0E-05 No 1.1E+OO Yes Yes 

3.7E+02 9.1E+01 2.5E-01 No 1.1E-05 No 2.5E-01 No No 
3.7E+02 -- -- ~ -- -- -- -- No 
1.8E+03 7.1E+01 4.0E-02 No 1.8E-06 No 4.0E-02 No No 
9.2E·02 3.0E+01 3.2E+02 ... Yes 1.4E-02 No 3.2E+02 Yes Yes 
9.3E-03 -- .. -- -- 1.6E+OO Yes Yes 
9.2E-02 3.7E+OO 4.0E+01 Yes 1.8E·03 No 4.0E+01 Yes Yes 
1.8E+02 -- -- ·- -- 8.4E-06 No No 
9.2E-01 -- -· -- -- -- 7.6E-03 No No 
9.2E+OO 1.4E+01 1.5E+OO Yes 6.5E·05 No 1.5E+OO Yes Yes 
9.2E·03 -- -- ·- -- -- 3.9E-01 No Yes 
1.5E+03 1.8E+02 1.2E-01 No 5.3E-06 No 1.2E-01 No No 
2.4E+02 2.4E+02 9.9E-01 ... ~9 ........ 4.4E-05 No 9.9E-01 No No 
9.2E-02 -- ·- -- -- 8.2E-02 No No 
6.2E+OO 9.1E+01 1.5E+01 Yes 6.6E-04 No 1.5E+01 Yes Yes 
1.8E+03 4.8E+02 2.7E-01 No 1.2E-05 No 2.7E·01 No No 
1.8E+02 1.2E+02 6.8E·01 No 3.0E-05 No 6.8E-01 No No 

4.5E-02 9.0E+02 2.0E+04 Yes 8.9E-01 Yes 2.0E+04 Yes Yes 
2.6E+03 3.4E+03 1.3E+OO Yes 5.8E-05 No 1.3E+OO Yes Yes 
1.8E+01 1.2E+01 6.4E-01 No 2.8E-05 No 6.4E-01 No No 
1.1E+02 3.2E+02 2.9E+OO Yes 1.3E-04 No 2.9E+OO Yes Yes 
1.5E+03 4.0E+02 2.7E-01 No 1.2E-05 No 2.7E-01 No No 
1.5E+01 1.8E+02 1.2E+01 Yes 5.2E-04 No 1.2E+01 Yes Yes 
1.1E+01 B.BE-01 B.OE-02 No 3.6E-06 No 8.1E-02 No No 
1.8E+02 3.4E+OO 1.9E-02 No B.SE-07 No 1.9E-02 No No 
1.8E+02 5.6E+OO 3.1E-02 No 1.4E·06 No 3.1E·02 No No 
1.1E+04 2.6E+03 2.4E-01 No 1.0E-05 No 2.4E-01 No No 

2.2E+04 
3.6E+01 
2.8E-02 

f:IOATA\Jobs\15302 • Wlllbtldge Termine! Group· Rl$k ~$11.slment Ravlalon\2 • Rl1k Aueumont Report\01 • Final Tablos\Teb .. 

Notes: 
Shading Indicates analytes detected at a frequency of less than five percent. 
11
l COPC identified based on the presence of TPH in site soils and groundwater. No PRG is available for screening. 

1'l State of Washington natural background arsentc level (Ecology 1994). 

Acronyms: 
NA = Not Available. 
NO= Not Detected. 
NE = Not Evaluated (only volatile compounds evaluated). 
-· = Not Applicable. Analyte not detected or detected in less than five percent of the samples. 

Variables: 
PRG =EPA Regton 9 PRG (residential for soil, tap water for groundwater). 
Cii =Maximum detected concentration of compound i In medium J. 
Rii = Risk ratio for compound i in medium i (Cij/PRG); compound is a COPC if Rii is greater than 1. 
Ri = Sum of nsk ratios for medium J. 
Nij =Number of compounds 1 detected in medium 1. 
Rii/Ri =Compound is a COPC if this ratio IS greater than 1/Nii. 
SRii =Summary nsk ratio tor compound i in all media (total Rij across all media); compound is a COPC if Srii is greater than 1. 
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Table 4 • Wlllbridge Terminal Utility Corridor COPC Identification Table 
Willbridge Terminal 
Portland, Oregon 

So/1 Concentrations In m VI!JIL 
PRG Cl Rl COPC? RII/KJ 

Volatiles 
1 ,2,4-Tnmethylbenzene 1.7E+02 - - - -
1 ,3,5· Tnmethylbenzene 7.0E+01 "" - - .. 
Benzene 1.3E+OO - - .. -
Chloroform 1.2E+01 "" - - -
Ethylbenzene 2.3E+02 1.3E+OO S.BE-03 No 1.8E-03 
lsopropylbenzene 2.0E+03 5.0E•01 2.5E·04 No 7.8E·05 
n·butylbenzene 2.4E+02 1.9E+OO 7.BE·03 No 2.4E-03 
n-propylbenzene 2.4E+02 2.4E+OO 1.0E·02 No 3.2E-03 
P·lsopropyltoluene 5.2E+02 - - - -
sec-butylbenzene 2.2E+02 5.3E-01 2.4E·03 No 7.6E-04 
tert-butylbenzene 3.9E+02 - - .. -
Toluene 5.2E+02 1.3E+OO 2.4E·03 No 7.7E·04 
Xylene 4.2E+02 3.8E+OO 9.0E·03 No 2.BE-03 
Sem1volat11es 
Acenaphthene 2.9E+04 2.7E+OO 9.1E-05 No 2.9E-05 
Acenaphthylene 2.9E+04 4.8E-02 1.6E·06 No 5.2E·07 
Anthracene 1.0E+05 1.4E+OO 1.4E·05 No 4.3E·06 
Benzo(a)anthracene 2.1E+OO 3.5E-01 1.7E·01 No 5.3E·02 
Benzo(a)pyrene 2.1E·01 2.8E-01 1.3E+OO Yes 4.2E-01 
Benzo(b)fluoranthene 2.1E+OO 1.7E·01 8.0E·02 No 2.5E·02 
Benzo(g,h,l)perylene 2.9E+04 1.5E·01 5.2E-06 No 1.6E·06 
Benzo(k)fluoranthene 2.1E+01 2.0E·01 9.5E·03 No 3.0E·03 
Bls(2·ethylhexyl)phthalate 1.2E+02 6.0E+OO S.OE-02 No 1.6E-02 
Chrysene 2.1E+02 8.3E-01 4.0E-03 No 1.3E-03 
Dlbenz(a,h)anthracene 2.1E-01 4.5E·02 2.1E·01 No 6.7E·02 
Fluoranthene 2.2E+04 1.9E+OO 8.6E·05 No 2.7E·05 
Fluorene 2.6E+04 4.3E+OO 1.7E·04 No 5.2E·05 
lndeno(1 ,2,3-cd)pyrene 2.1E+OO 1.0E·01 4.9E·02 No 1.5E·02 
Naphthalene 1.9E+02 1.0E·01 5.4E-04 No 1.7E·04 
Phenanthrene 1.0E+05 7.8E+OO 7.BE·05 No 2.5E·05 
Pyrena 2.9E+04 2.2E+OO 7.5E-05 No 2.4E·05 
2·Methylnaphthalene 1.9E+02 .. - - -
Metals (total for groundwater} 
Arsen1c2 7.0E+OO 7.9E+OO 1.1E+OO Yes 3.6E-01 
Banum 6.7E+04 1.1E+02 1.7E-03 No 5.4E·04 
Cadmium 4.5E+02 .. .. .. -
Chromtum 4.5E+02 2.1E+01 4.6E·02 No 1.5E-02 
Copper 4.1E+04 2.9E+01 7.0E·04 No 2.2E·04 
Lead 7.5E+02 3.5E+01 4.7E-02 No 1.5E-02 
Mercury 3.1E+02 6.1E-02 2.0E-04 No 6.2E·05 
Selenium 5.1E+03 - - - -
Sliver 5.1E+03 - .. - -
Zinc 1.0E+05 7.4E+01 7.4E·04 No 2.3E·04 
Pestlcldes/PCBs 
44'·000 1.0E+01 S.BE-02 S.BE-03 No 1.8E-03 
RJ 3.2E+OO 
NIJ 3.2E+01 
1/NIJ :J_J~-9~ 

COPC? 

--
"" -
No 
No 
No 
No 
-
No 
-
No 
No 

No 
No 
No 

Yes 
Yes 
No 
No 
No 
No 
No 
Yes 
No 
No 
No 
No 
No 
No 
-

Yes 
No 
.. 
No 
No 
No 
No 
.. 
.. 
No 

No 

Groundwater Concentrations tn.J!11!L Multiple Media 
PRG Cij Ru COPC? RIJ/RJ COPC? SRI COPC? COPC? 

1.2E+01 6.5E+01 5.4E+OO Yes 1.2E-03 No 5.4E+OO Yes Yes 
1.2E+01 3.6E+01 3.0E+OO Yes 6.6E-04 No 3.0E+OO Yes Yes 
3.4E-01 6.6E+02 1.9E+03 Yes 4.2E-01 Yes 1.9E+03 Yes Yes 
6.2E+OO - - .. .. .. - - No 
1.3E+03 9.9E+02 7.6E-01 No 1.7E-04 No 7.7E·01 No No 
6.6E+02 2.0E+02 3.0E·01 No 6.6E·05 No 3.0E-01 No No 
2.4E+02 4.1E+01 1.7E·01 No 3.7E-05 No 1.8E-01 No No 
2.4E+02 2.5E+02 1.0E+OO Yes 2.3E-04 No 1.1E+OO Yes Yes 
7.2E+02 4.2E+OO 5.9E·03 No 1.3E·06 No 5.9E·03 No No 
2.4E+02 1.7E+01 6.9E-02 No 1.5E·05 No 7.2E-02 No No 
2.4E+02 6.2E+OO 2.6E·02 No 5.6E-06 No 2.6E·02 No No 
7.2E+02 3.0E+01 4.1E·02 No 9.0E-06 No 4.4E·02 No No 
2.1E+02 2.4E+02 1.1E+OO Yes 2.5E-04 No 1.1E+OO Yes Yes 

3.7E+02 1.3E+01 3.6E·02 ... 7.BE·06 No 3.6E-02 No No 
3.7E+02 - ~ - - 1.6E·06 No No 
1.8E+03 1.0E+OO 5.7E·04 No 1.2E·07 No 5.8E·04 No No 
9.2E-02 1.3E+OO 1.4E+01 Yes 3.0E·03 No 1.4E+01 Yes Yes 
9.3E-03 2.0E·01 2.2E+01 Yes 4.7E·03 No 2.3E+01 Yes Yes 
9.2E·02 S.SE-01 5.9E+OO Yes 1.3E·03 No 6.0E+OO Yes Yes 
1.8E+02 1.0E·01 5.6E·04 

~ 
1.2E·07 No 5.6E-04 No No 

9.2E-01 - .. .. 9.5E·03 No No 
4.8E+OO .. - - S.OE-02 No No 
9.2E+OO 1.0E+OO 1.1E·01 No 2.5E-05 No 1.2E-01 No No 
9.2E·03 .. - - - - 2.1E·01 No Yes 
1.5E+03 1.6E+OO 1.1E·03 No 2.3E·07 No 1.2E·03 No No 
2.4E+02 3.2E+01 1.3E·01 No 2.9E·05 No 1.3E·01 No No 
9.2E-02 1.0E·01 1.1E+OO Yes 2.4E-04 No 1.1E+OO Yes Yes 
6.2E+OO 9.1E+01 1.5E+01 Yes 3.2E·03 No 1.5E+01 Yes Yes 
1.BE+03 3.9E+01 2.2E·02 No 4.7E-06 No 2.2E-02 No No 
1.8E+02 1.5E+01 8.1E-02 No 1.8E-05 No 8.1E·02 No No 
6.2E+OO 4.1E+01 6.7E+OO Yes 1.5E-03 No 6.7E+OO Yes Yes 

4.5E·02 1.2E+02 2.6E+03 Yes 5.6E·01 Yes 2.6E+03 Yes Yes 
2.6E+03 9.9E+02 3.8E·01 No 8.2E·05 No 3.8E·01 No No 

I 1.8E+01 3.6E+01 2.0E+OO Yes 4.3E·04 No 2.0E+OO Yes Yes I 
1.1E+02 1.5E+02 1.3E+OO Yes 2.9E-04 No 1.4E+OO Yes Yes 
1.5E+03 2.4E+02 1.6E-01 No 3.5E-05 No 1.6E-01 No No 
1.5E+01 9.7E+01 6.4E+OO Yes 1.4E-03 No 6.5E+OO Yes Yes 
1.1E+01 B.OE-01 7.3E·02 No 1.6E·05 No 7.3E·02 No No 
1.8E+02 3.9E+OO 2.2E·02 No 4.7E·06 No 2.2E·02 No No 
1.8E+02 7.1E+OO 3.9E-02 No 8.6E·06 No 3.9E·02 No No 
1.1E+04 4.3E+02 3.9E·02 No B.SE-06 No 4.0E-02 No No 

2.8E-01 4.2E·01 .. - - .. S.BE-03 No No j 
4.6E+03 
3.7E+01 
2.7E-02 

·~ ._., F:IOATA\Jobs\15302 • Wlllb!ldg, Terminal OI'DlJp • Rlak Assassmont Revl!il~\2 • Risi\Aasesllmen\ Report\01 • Flrn~l Ta.bles\Ta.Dt< 

Notes: 
Shading indicates analytes detected at a frequency of less than five percent. 
1'1 COPC identified based on the presence of TPH In site soils and groundwater. No PRG Is available for screenmg. 
1' 1 State of Washington natural background arsemc level (Ecology 1994). 

Acronyms: 
NA = Not Available. 
NO = Not DeJected. 
NE = Not Evaluated (only volatile compounds evaluated). 
- = Not Applicable. Analyte not detected or detected In less than five percent of the samples. 

Variables: 
PRG = EPA Region 9 PRG (residential for soli, tap water for groundwater). 
Cij = Max1mum detected concentration of compound lin medium J. 
Rlj = Risk ratio for compound lin medium j (CIJ/PRG); compound Is a COPC if Rlj Is greater than 1. 
Ri =Sum of lisk ratios for medium 1. 
Nil = Number of compounds 1 detected in medium 1. 
Rlj/RJ =Compound Is a COPC If this ratio 1s greater than 1/Nij. 
SRII = Summary risk ratio for compound lin all media (total RIJ across all media); compound is a COPC If Srij Is greater than 1. 
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Table 5 ~ KML T Landscape Worker Data Summary: Soil 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Detection SQL Range 
Analyte Frequency (Min-Max) 

KML T: Landscape Worker, Surface Soil (0 to 3 feet bgs) 
SVOCs in mg/kg 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g ,h, i)perylene 
Benzo(k)fluoranthene 
Chrysene 
lndeno(1 ,2,3-cd)pyrene 

I pyrene 

Acronyms and Abbreviations: 
SQL = Standard quantification limit. 
Min = Minimum. 
Max= Maximum. 

3/5 0.0067 
3/5 0.0067 
3/5 0.0067 
3/5 0.0067 
3/5 0.0067 
3/5 0.0067 
3/5 0.0067 
3/5 0.0067 

Detect Range 
(Min-Max) 

0.0273- 0.0872 
0.0412-0.119 
0.0329-0.124 
0.0346- 0.0899 
0.0227- 0.0674 
0.0272-0.107 
0.0238- 0.0679 
0.0668-0.191 

PRG = EPA Region 9 PRG (industrial for soil, tap water for groundwater). 
bgs = Below ground surface. 

Sample ID of Maximum EPA Region 9 Industrial Arithmetic 
Detection Soil PRG Maximum Mean 

G-RF-4(2.5) 2.1E+OO 8.7E-02 3.9E-02 
G-RF-4(2.5) 2.1 E-01 1.2E-01 4.8E-02 
G-RF-4(2.5) 2.1E+OO 1.2E-01 4.3E-02 
G-RF-4(2.5) 2.9E+04 9.0E-02 3.6E-02 
G-RF-4(2.5) 2.1 E+01 6.7E·02 2.5E-02 
G-RF-4(2.5) 2.1E+02 1.1E-01 4.5E-02 
G-RF-4(2.5) 2.1E+OO 6.8E-02 2.6E-02 
G-RF-4(2.5) 2.9E+04 1.9E-01 7.1E-02 

F:\DATA\Jobs\15302 • Willbrldge Terminal Group- Risk Assessment Rev1s1on\2- Risk Assessment Report\01 -Final Tables\ Tables 1-7 
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Table 6 • Chevron Texaco Landscape Work Data Summary: Soil 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Detection SQL Range Detect Range 
Analyte Frequency (Min-Max) (Min-Max) 

ChevronTexaco: Landscape Worker, Surface Soil (0 to 4 feet bgs)2 

VOCs in mg/kg 
Xylenes (total) 1/4 0.05-0.1 0.0552 

SVOCs in mg/kg 
Fluoranthene 1/4 0.035-0.67 0.113 
Fluorene 1/4 0.035-0.67 0.425 
Phenanthrene 3/4 0.035 0.0585- 4.65 
Pyrene 1/4 0.035-0.67 0.183 

Metals in mg/kg 
Arsenic1 1/1 -- 1.36 
Barium 1/1 -- 63.9 
Cadmium 1/1 -- 0.71 
Chromium 1/1 -· 7.57 
Copper 1/1 -- 7.69 
Selenium 1/1 -- 0.65 
Zinc '· 1/1 -- .. 

47.1 

Sample ID of Maximum EPA Region 9 Industrial Arithmetic 
Detection Soil PRG Maximum Mean 

C-RF-3(4) 4.2E+02 5.5E-02 3.9E-02 

C-SS-14 2.2E+04 1.1E-01 1.1E-01 
C-RF-1(4) 2.6E+04 4.3E-01 2.0E-01 
C-RF-3(4) 1.0E+05 4.7E+OO 1.5E+OO 
C-SS-14 2.9E+04 1.8E-01 1.6E-01 

C-SS-14 7.0E+OO 1.4E+OO 1.4E+OO 
C-SS-14 6.7E+04 6.4E+01 6.4E+01 
C-SS-14 4.5E+02 7.1E-01 7.1 E-01 
C-SS-14 4.2E+02 7.6E+OO 7.6E+OO 
C-SS-14 4.1E+04 7.7E+OO 7.7E+OO 
C·SS-14 5.1E+03 6.5E·01 6.5E-01 
C-SS-14 1.0E+05 4.7E+01 4.7E+01 

Please refer tO noteS at end Of table. F:IDATA\Jobs\15302- Will bridge Tenmnal Group- Risk Assessment Rev1S1on\2- Risk Assessment Report\01 • Final Tables\ Tables 1-7 

Notes: 

(
1

) State of Washington natural background arsenic level (Ecology 1994). 

(
2

) Sample C-RF-3[4] was included in the Chevron Landscape Worker data set, even though it was collected at a depth of 4-feet that is deeper than the 0- to 3-foot surface soil depth 
Interval, because of the limited number of surface soil samples that were collected 1n the area where landscaping will take place. 
Acronyms and Abbreviations: 
Min = Minimum. 
Max= Maximum. 
PRG = EPA Region 9 PRG (industrial for soil, tap water for groundwater). 

I 
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Table 7 - ChevronTexaco Asphalt Data Summary: Groundwater 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Detection SQL Range Detect Range 
Analyte Frequency (Min-Max} {Min-Max} 

ChevronTexaco Asphalt: Groundwater 
SVOCs in J.lg/L 

Acenaphthene 1/5 0.05-10 1.04 
Metals in J.lg/L 

Arsenic 5/5 -- 0.0106 - 0.423 
Barium 5/5 -- 0.0547- 0.897 
Cadmium 3/5 0.0001 0.0006 - 0.0029 
Chromium 5/5 -- 0.0024-0.115 
Lead 5/5 -- 0.0029-0.0847 

Sample ID of Maximum Arithmetic 
Detection Maximum Mean 

A-5 1.0E+OO 1.0E+OO 

W-10 4.2E-01 1.1E-01 
W-10 9.0E-01 3.9E-01 
W-15 2.9E-03 9.4E-04 
W-10 1.2E-01 4.8E-02 
W-10 8.5E-02 3.2E-02 

~---------·--

F:IDATA\Jobs\15302 • Will bridge Termmal Group· Risk Assessment Rev1s1onl2 ·Risk Assessment Report\01 ·Final Tables\ Tables 1·7 

Acronyms and Abbreviations: 
SQL = Standard quantification limit. 
Min= Minimum. 
Max= Maximum. 
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Table 8 - KML T Exposure Point Concentrations: Soil and Groundwater 
Will bridge Terminal Risk Assessment 
Portland, Oregon 

Detection SQL Range Detect Range Sample ID of Maximum 
Analyte Frequency (Min-Max) (Min-Max) Detection 

Kinder Morgan: Surface Soil (0 to 3 feet bgs) 
VOCs in mg/kg 

1,2,4-Trimethylbenzene 1/5 0.1 0.71 G·SS-22 
1,3,5-Trimethylbenzene 1/5 0.1 0.58 G-SS-22 
Ethyl benzene 5/29 0.05-5.0 0.218- 7.89 G-HS-2(2) 
Xylenes (total) 6/29 0.05-0.5 0.434-6.31 G·HS-2(2) 

SVOCs in mg/kg 
Benzo(a)anthracene 8/29 0.0067 - 13.4 0.0169 - 16.8 G-SS-6 
Benzo(a)pyrene 11/29 0.0067 - 13.4 0.0086- 8.74 G-SS-6 
Chrysene 13/29 0.0067 - 13.4 0.0071 - 25.0 G-SS-6 
Naphthalene 3/29 0.0067- 13.4 2.65- 11.9 G-SS-6 

Metals in mg/kg 
Arsenic 5/5 -- 2.31 - 10.5 G-SS-5 
Lead 5/5 -- 16.6-142 G-SS-8 

TPH in mg/kg 
Aviation Gas Range 4/4 -- 1,880-15,100 G-HS-2(2) 

KML T: Subsurface Soil (3 to 15 feet bgs) 
VOCs in mg/kg 

Ethyl benzene 2/35 0.05-2.5 0.0545- 0.37 G-HS-3(4) 
Xylenes (total) 2/35 0.05-2.5 0.308-0.815 G-HS-3(4) 

SVOCs in mg/kg 
Naphthalene 4/34 0.0067 - 13.4 0.0091- 1.8 G-HS-3(4) 

TPH in mg/kg 
Aviation Gas Range 4/4 -- 16.1-6,790 G-HS-1(5) 

KML T: Total Soil (0 to 15 feet bgs) 
VOCs in mg/kg 

1,2,4-Trimethylbenzene 1/6 0.1 0.71 G-SS-22 
1,3,5-Trimethylbenzene 1/6 0.1 0.58 G-SS-22 
Ethyl benzene 7/64 0.05-5.0 0.0545- 7.89 G-HS-2(2) 
Xylenes (total) 8/64 0.05-2.5 0.308-6.31 G-HS-2(2) 

SVOCs in mg/kg 
Benzo(a)anthracene 20/63 0.0067 - 13.4 0.0113 - 16.8 G-SS-6 
Benzo(a)pyrene 23/63 0.0067- 13.4 0.0086- 8.74 G-SS-6 
Bis(2-ethylhexyl)phthalate 1/6 2.0- 100 3.85 G-HP-12(12) 
Chrysene 26/63 0.0067 - 13.4 0.0071 - 25.0 B-68 

Please refer to notes at end of table. 

Sheet 1 of 2 

EPC 
Arithmetic 

Distribution 90 o/o UCL Mean RME CT 

Maximum 7.1 E-01 1.8E-01 7.1E-01 1.8E-01 
Maximum 5.8E-01 1.6E-01 5.8E-01 1.6E-01 

Non parametric 1.6E+OO 6.3E-01 1.6E+OO 6.3E-01 
Nonparametric 1.7E+OO 7.2E-01 1.7E+OO 7.2E-01 

I 

Weak Lognormal 2.9E+OO 9.5E-01 2.9E+OO 9.5E-01 
Weak Lognormal 2.4E+OO 6.8E-01 2.4E+OO 6.8E-01 
Weak Lognormal 3.9E+OO 1.2E+OO 3.9E+OO 1.2E+OO 

Nonparametric 2.5E+OO 1.0E+OO 2.5E+OO 1.0E+OO 

Maximum 1.1E+01 5.8E+OO 1.1E+01 5.8E+OO 
Maximum 1.4E+02 6.0E+01 1.4E+02 6.0E+01 

I 

Maximum 1.5E+04 9.0E+03 1.5E+04 9.0E+03 • 

Maximum 3.7E-01 9.0E-02 3.7E-01 9.0E-02 
Maximum 8.2E-01 1.1E-01 8.2E-01 1.1E-01 

Non parametric 9.4E-01 3.2E-01 9.4E-01 3.2E-01 

Maximum 6.8E+03 2.6E+03 6.8E+03 2.6E+03 

Maximum 7.1E-01 1.6E-01 7.1E-01 1.6E-01 
Maximum 5.8E-01 1.4E-01 5.8E-01 1.4E-01 

Default to Maximum 7.9E+OO 3.4E-01 7.9E+OO 3.4E-01 
Default to Maximum 6.3E+OO 3.8E-01 6.3E+OO 3.8E-01 

Lognormal 9.7E-01 5.3E-01 9.7E-01 5.3E-01 
Lognormal 9.2E-01 4.1E-01 9.2E-01 4.1E-01 
Maximum 3.9E+OO 1.8E+01 3.9E+OO 3.9E+OO 
Lognormal 2.0E-01 1.8E-01 2.0E-01 1.8E-01 
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Table 8 • KML T Exposure Point Concentrations: Soil and Groundwater 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Detection 
! 

SQL Range Detect Range Sample ID of Maximum 
Analvte Frequency (Min-Max) (Min-Max) Detection 

KML T: Total Soil (0 to 15 feet bgs), continued 
Naphthalene 7/63 0.0067 - 13.4 0.0091 - 11.9 G-SS-6 

Metals in mg/kg 
Arsenic 7/7 -- 2.31- 16.4 G-HP-8(8) 
Lead 6/7 10 16.6-142 G-SS-8 

TPH in mg/kg 
Aviation Gas Range 8/8 -- 16.1 -15,100 G-HS-3(2} 

KML T: Groundwater 
VOCs in (Jg/L 

1 ,2,4-Trimethylbenzene 1/10 1.0-5.0 1,360 MW-11 
1 ,3,5-Trimethylbenzene 2/10 1.0-2.0 5.3-327 MW-11 
Benzene 55/139 0.5-2.0 0.322-6200 MW-11 
Chloroform 1/10 1.0- 100 6.79 MW-32 
Ethyl benzene 48/142 0.5-2.0 0.379 - 4,880 MW-22 
Toluene 55/145 0.5-5.0 0.392 - 2,820 MW-22 
Xylenes (total) 62/145 1.0-4.0 0.759- 14,900 MW-22 

SVOCs in (Jg/L 
Bis(2-ethylhexyl)phthalate 1/10 10 15.9 MW-11 
Chrysene 7/117 0.05-5.0 0.0533-583 MW-37 
Naphthalene 34/125 0.05- 10 0.064-572 MW-11 
2-Methylnaphthalene 1/10 5 108 MW-11 

Metals in (Jg/L 
Arsenic 143/153 0.1-2.0 1.0- 162 MW-34 
Lead 99/153 1 1.0-78.6 MW-10 

Sheet 2 of 2 

EPC 
Arithmetic 

Distribution 90% UCL Mean RME CT 

Non parametric 1.4E+OO 6.5E-01 1.4E+OO 6.5E·01 

Lognormal 1.3E+01 6.9E+OO 1.3E+01 6.9E+OO 
Lognormal 1.7E+02 4.7E+01 1.4E+02 4.7E+01 

Normal 8.7E+03 5.8E+03 8.7E+03 5.8E+03 

Maximum 1.4E+03 1.4E+02 1.4E+03 1.4E+02 
Non parametric 1.3E+02 3.4E+01 1.3E+02 3.4E+01 
Non parametric 5.5E+02 3.0E+02 5.5E+02 3.0E+02 

Maximum 6.8E+OO 6.3E+OO 6.8E+OO 6.3E+OO 
Nonparametric 5.6E+02 3.0E+02 5.6E+02 3.0E+02 
Non parametric 2.9E+02 1.5E+02 2.9E+02 1.5E+02 
Non parametric 1.6E+03 8.7E+02 1.6E+03 8.7E+02 

Maximum 1.6E+01 6.1E+OO 1.6E+01 6.1E+OO 
Maximum 5.8E+02 5.1E+OO 5.8E+02 5.1E+OO 

Non parametric 7.4E+01 4.0E+01 7.4E+01 4.0E+01 
Maximum 1.1E+02 1.3E+01 1.1E+02 1.3E+01 

Nonparametric 3.0E+01 2.3E+01 3.0E+01 2.3E+01 
Lognormal 6.8E+OO 6.0E+OO 6.8E+OO 6.0E+OO 

F:IDATA\Jobs\15302. Will bridge Ter11lmal Group· RiskAssessrllent RevlsJon\2 ·Risk Assessment Report\01 ·Final Tables\ Table 8·11 

Acronyms and Abbreviations: 
EPC = Exposure point concentration. 
PAHs =Polynuclear aromatic hydrocarbons. 
RME = Reasonable maximum exposure. 
bgs = Below ground surface. 

TPH =Total petroleum hydrocarbons. 
UCL = Upper confidence limit on the mean. 
VOCs = Volatile organic compounds. 

CT = Central Tendency. 
SQL = Standard quantification limit. 
NA = Not applicable. 



0 
0 
""C 
0 
0 
1\) 
0 
(1'1 
0') 
....... 

Table 9 - ChevronTexaco Exposure Point Concentrations: Soil and Groundwater 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Detection SQL Range Detect Range Sample ID of 
Analyte Frequency (Min-Max) (Min-Max) Maximum Detection 

ChevronTexaco: Surface Soil (0 to 3 feet bgs) 
VOCs in mg/kg 

1 ,2,4-Trimethylbenzene 1/8 0.1 5.28 C-SS-12 
Toluene 3/16 0.05 0.183-0.517 C-SS-2 
Xylenes (total) 2/16 0.05 0.403- 2.47 C-SS-12 

SVOCs in mg/kg 
Benzo(a)anthracene 5/16 0.028-0.134 0.0077 - 1.03 C-SS-5 
Benzo(a)pyrene 9/16 0.028-0.134 0.0083 - 1.57 C-SS-5 
Benzo(b )fluoranthene 9/16 0.028-0.134 0.008- 1.88 C-SS-5 
Benzo(k)fluoranthene 6/16 0.0067- 0.134 0.0084-1.14 C-SS-5 
Dibenz(a,h)anthracene 2/16 0.0067-0.134 0.076- 0.587 C-SS-5 
lndeno(1 ,2,3-cd)pyrene 7/16 0.0067 - 0.134 0.0068 - 1.37 C-SS-5 
Naphthalene 2/16 0.0067-0.134 0.0356 - 0.523 C-SS-12 

Metals in mg/kg 
Cadm1um 3/4 0.5 0.71 - 1.2 C-SS-4 
Chromium 4/4 -- 7.57- 24.7 C-SS-8 
Lead 2/4 10.0 15.1-24.0 C-SS-8 

ChevronTexaco: Subsurface Soil (3 to 15 feet bgs) 
VOCs in mg/kg 

Toluene 1/11 0.05-0.5 0.0635 C-HP-1(4) 
Xylenes (total) 2/11 0.05- 0.5 0.0552-0.147 C-HP-1(12) 

ChevronTexaco: Total Soil (0 to 15 feet bgs) 
VOCs in mg/kg 

1 ,2,4-Trimethylbenzene 1/8 0.1 5.28 C-SS-12 
Toluene 4/27 0.05-0.5 0.0635- 0.517 C-SS-2 
Xylenes (total) 4/27 0.05-0.5 0.0552-2.47 C-SS-12 

SVOCs in mg/kg 
Benzo(a)anthracene 7/27 0.0067 - 1.34 0.0077- 1.03 C-SS-5 
Benzo(a)pyrene 11/27 0.0067- 0.335 0.0083- 1.57 C-SS-5 
Benzo(b )fluoranthene 12/27 0.0067- 0.335 0.008-1.88 C-SS-5 
Benzo(k)fluoranthene 9/27 0.0067- 0.335 0.0084-1.14 C-SS-5 
Dibenz(a,h)anthracene 2/27 0.0067-0.335 0.076 - 0.587 C-SS-5 
lndeno(1 ,2,3-cd)pyrene 9/27 0.0067 - 0.335 0.0068- 1.37 C-SS-5 
Naphthalene 2/27 0.0067-6.7 0.03556- 0.523 C-SS-12 

Please refer to notes at end of table. 
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EPC 
Arithmetic 

Distribution 90% UCL Mean RME CT 

Maximum 5.3E+OO 7.0E-01 5.3E+OO 7.0E-01 
Non parametric 1.8E-01 8.0E-02 1.8E-01 8.0E-02 
Non parametric 6.6E-01 2.0E-01 6.6E-01 2.0E-01 

Lognormal 2.1 E-01 9.8E-02 2.1 E-01 9.8E-02 
Lognormal 2.0E-01 1.4E-01 2.0E-01 1.4E-01 
Lognormal 2.5E-01 1.6E-01 2.5E-01 1.6E-01 
Lognormal 1.9E-01 1.0E-01 1.9E-01 1.0E-01 
Lognormal 1.4E-01 6.0E-02 1.4E-01 6.0E-02 
Lognormal 2.6E-01 1.2E-01 2.6E-01 1.2E-01 

Weak Lognormal 1.1E-01 5.5E-02 1.1E-01 5.5E-02 

Maximum 1.2E+OO 7.8E-01 1.2E+OO 7.8E-01 
Maximum 2.5E+01 1.6E+01 2.5E+01 1.6E+01 
Maximum 2.4E+01 1.2E+01 2.4E+01 1.2E+01 

Maximum 6.4E-02 9.0E-02 6.4E-02 6.4E-02 
Weak Lognormal 2.8E-01 1.6E-01 1.5E-01 1.5E-01 , 

Maximum 15.3E+OO 7.0E-01 5.3E+OO 7.0E-01 
Nonparametric 1.8E-01 1.1E-01 1.8E-01 1.1E-01 
Nonparametric 4.5E-01 1.8E-01 4.5E-01 1.8E-01 

Lognormal 3.4E-01 1.3E-01 3.4E-01 1.3E-01 
Lognormal 1.7E-01 1.1E-01 1.7E-01 1.1 E-01 
Lognormal 2.0E-01 1.3E-01 2.0E-01 1.3E-01 
Lognormal 1.5E-01 8.7E+01 1.5E-01 1.5E-01 
Maximum 1.0E-01 5.4E-02 1.0E-01 5.4E-02 
Lognormal 1.8E-01 9.7E-02 1.8E-01 9.7E-02 
Maximum 5.4E-01 2.4E-01 5.2E-01 2.4E-01 
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Table 9 - ChevronTexaco Exposure Point Concentrations: Soil and Groundwater 
Will bridge Terminal Risk Assessment 
Portland, Oregon 

Detection SQL Range Detect Range Sample ID of 
Analyte Frequency (Min-Max) (Min-Max) Maximum Detection Distribution 

Chevron Texaco: Total Soil (0 to 15 feet bgs), continued 
Metals in mg/kg 

Cadmium 3/4 0.5 0.71 - 1.2 C-SS-4 Maximum 
Chromium 4/4 -- 7.57-24.7 C-SS-8 Maximum 
Lead 2/4 10.0 15.1-24.0 C-SS-8 Maximum 

ChevronTexaco: Groundwater (Entire Site) 
VOCs in IJg/L 

1 ,2,4-Trimethylbenzene 1/7 1.0- 5.0 47.9 B-28 Weak Lognormal 
Benzene 150/221 0.5-5.0 0.314- 14,000 GPW-3/CR-15 Lognormal 
Methyl-tertbutyl-ether 70/113 0.5-25 0.9-3,200 GPW-3 Lognormal 
Toluene 144/224 0.5-50 0.368- 6,000 CR-13 Default to Maximum 
Xylenes (total) 138/222 0.5-10 0.58-5,500 CR-13 Lognormal 

SVOCs in IJQ/L 
Benzo(a)anthracene 13/96 0.05-2.5 0.01 - 1.36 B-26 Nonparametric 
Benzo(a)pyrene 14/94 0.05-2.5 0.0628- 2.47 CR-8 Non parametric 
Benzo(b )fluoranthene 16/95 0.05-2.5 0.0855- 2.98 B-26 Nonparametric 
Benzo(k)fluoranthene 8/94 0.05-2.5 0.1-1.3 CR-8 Maximum 
lndeno(1 ,2,3-cd)pyrene 15/94 0.05-2.5 0.0531 - 1.96 CR-8 Nonparametric 
Naphthalene 22/96 0.05-12.5 0.1 -242 B-26 Nonparametric 
2-methylnaphthalene 3/7 5.0-50 7.77-41.4 B-11 Lognormal 

Metals in IJg/L 
Arsenic 111/115 1.0 0.5-82.7 CR-8 Normal 
Cadmium 27/115 0.1-5.0 0.1 -35.5 B-30 Nonparametnc 
Chromium 79/116 1.0 1.0-217 B-19 Lognormal 
Lead 78/116 1.0 1.0- 132 B-26 Lognormal 

TPH in J.IQ/L 
Diesel Range 19/22 50-600 170-210,000 CR-21A Lognormal 
Gasoline Range 96/110 50.0 51 -48,000 CR-21A Lognormal 

Chevron Texaco: Groundwater (Non-Chevron Texaco Ethanol Area) 
VOCs in IJg/L 

B-28 I Weak Logoonnal 1 ,2,4-Trimethylbenzene 1/7 1.0- 5.0 47.9 
Benzene 61/104 0.5 0.68- 1,650 B-14 Lognormal 
Toluene 64/107 0.5-5.0 0.368- 91.4 B-14 Lognormal 
Xylenes (total) 53/105 1.0- 10 0.986- 109 __ 1:3:14_ ___ Lognormal 

-~-~--------- -~~ --- -- ----------------- -------

Please refer to notes at end of table. 
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EPC 
Arithmetic 

90% UCL Mean RME CT 

1.2E+OO 7.8E-01 1.2E+OO 7.8E-01 
2.5E+01 1.6E+01 2.5E+01 1.6E+01 
2.4E+01 1.2E+01 2.4E+01 1.2E+01 

7.9E+01 8.1E+OO 4.8E+01 8.1 E+OO 
8.2E+03 6.3E+02 8.2E+03 6.3E+02 
3.8E+02 1.3E+02 3.8E+02 1.3E+02 
6.0E+03 7.0E+01 6.0E+03 7.0E+01 
3.1 E+02 2.2E+02 3.1 E+02 2.2E+02 

2.4E-01 1.6E-01 2.4E-01 1.6E-01 
2.9E-01 1.9E-01 2.9E-01 1.9E-01 
3.2E-01 2.0E-01 3.2E-01 2.0E-01 
1.3E+OO 1.4E-01 1.3E+OO 1.4E-01 
2.5E-01 1.6E-01 2.5E-01 1.6E-01 
1.2E+01 4.6E+OO 1.2E+01 4.6E+OO 
6.9E+01 1.4E+01 4.1 E+01 1.4E+01 

2.5E+01 2.3E+01 2.5E+01 2.3E+01 
3.4E+OO 2.0E+OO 3.4E+OO 2.0E+OO 
2.7E+01 1.6E+01 2.7E+01 1.6E+01 
2.2E+01 1.4E+01 2.2E+01 1.4E+01 

1.3E+05 1.5E+04 1.3E+05 1.5E+04 
2.5E+04 5.9E+03 2.5E+04 5.9E+03 

7.9E+01 8.1E+OO 4.8E+01 8.1E+OO 
3.7E+02 6.4E+01 3.7E+02 6.4E+01 
8.5E+OO 5.7E+OO 8.5E+OO 5.7E+OO 
1.8E+01 1.1 E+01 1.8E+01 1.1 E+01 
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Table 9 - ChevronTexaco Exposure Point Concentrations: Soil and Groundwater 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Detection SQL Range Detect Range Sample ID of 
Analyte Frequency (Min-Max) (Min-Max) Maximum Detection 

Chevron Texaco: Groundwater (Non-Chevron Texaco Ethanol Area), continued 
SVOCs in IJg/L 

Benzo(a)anthracene 8/89 0.05-2.5 0.01 - 1.36 8-26 
Benzo(a)pyrene 7/87 0.05-2.5 0.0628 - 1.02 8-26 
Benzo(b )fluoranthene 10/88 0.05-2.5 0.0855- 2.98 8-26 
Benzo(k)fluoranthene 4/87 0.05-2.5 0.1 -0.3 8-21 
lndeno(1 ,2,3-cd)pyrene 9/87 0.05-2.5 0.0531 - 0.32 8-21 
Naphthalene 22/91 0.05- 12.5 0.1-242 8-26 
2-methylnaphthalene 3/7 5.0-50 7.77-41.4 8-11 

Chevron Texaco: Groundwater (ChevronTexaco Ethanol Area) 
VOCs in IJg/L 

Benzene 89/117 0.5-5.0 0.314-14,000 GPW-3/CR-15 
Methyi-tertbutyl-ether 70/113 0.5-25 0.9-3,200 GPW-3 
Toluene 80/117 0.5-50 0.519- 6,000 CR-13 
Xylenes (total) 85/117 0.5-2.0 0.58-5,500 CR-13 

SVOCs in IJQ/L 
Benzo(a)anthracene 5/7 0.1-0.2 0.232- 0.981 CR-8 
Benzo(a)pyrene 717 -- 0.12-2.47 CR-8 
Benzo(b )fluoranthene 6/7 0.1 0.301 - 1.6 CR-8 
Benzo(k)fluoranthene 4/7 0.1 -0.2 0.331-1.3 CR-8 
lndeno(1 ,2,3-cd)pyrene 6/7 0.2 0.1 - 1.96 CR-8 
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EPC 
Arithmetic 

Distribution 90% UCL Mean RME CT 

Maximum 1.4E+OO 1.5E-01 1.4E+OO 1.5E-01 
Maximum 1.0E+OO 1.3E-01 1.0E+OO 1.3E-01 

Nonparametric 2.8E-01 1.7E-01 2.8E-01 1.7E-01 
Maximum 3.0E-01 1.2E-01 3.0E-01 1.2E-01 

Non parametric 1.8E-01 1.2E-01 1.8E-01 1.2E-01 
Nonparametric 1.3E+01 4.9E+OO 1.3E+01 4.9E+OO 

Lognormal 6.9E+01 1.4E+01 4.1 E+01 1.4E+01 

Lognormal 7.3E+04 1.1E+03 1.4E+04 1.1E+03 
Lognormal 3.8E+02 1.3E+02 3.8E+02 1.3E+02 
Lognormal 2.7E+02 1.3E+02 2.7E+02 1.3E+02 
Lognormal 3.7E+03 3.0E+02 3.7E+03 3.0E+02 

Lognormal 1.1E+OO 3.5E-01 9.8E-01 3.5E-01 
Lognormal 2.4E+OO 8.9E-01 2.4E+OO 8.9E-01 
Lognormal 2.8E+OO 6.6E-01 1.6E+OO 6.6E-01 
Lognormal 2.6E+OO 4.2E-01 1.3E+OO 4.2E-01 
Lognormal 2.5E-01 2.6E+OO 6.6E-01 2.5E-01 

F:\DATA\Jobs\15302- Will bridge Term mal Group- Risk Assessment Rev1s1on\2- Risk Assessment Report\01 ·Final Tables\ Table 8-11 

Acronyms and Abbreviations: 
EPC = Exposure point concentration. 
PAHs =Polynuclear aromatic hydrocarbons. 
RME = Reasonable maximum exposure. 
bgs = Below ground surface. 

TPH = Total petroleum hydrocarbons. 
UCL = Upper confidence limit on the mean. 
VOCs = Volatile organic compounds. 

CT = Central Tendency. 
SQL = Standard quantification limit. 
NA = Not applicable. 
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Table 10 - ConocoPhillips Exposure Point Concentrations: Soil and Groundwater 
Will bridge Terminal Risk Assessment 
Portland, Oregon 

Detection SQL Range Detect Range Sample ID of Maximum 
Analyte Frequency (Min-Max) (Min-Max) Detection Distribution 

ConocoPhillips: Surface Soil (0 to 3 feet bgs) 
VOCs in mg/kg 

Benzene 1/17 0.05 0.237 T-SS-6 Maximum 
Xylenes (total) 2/17 0.05 0.0724-1.79 T-SS-6 Default to Maximum 

SVOCs in mg/kg 
Benzo(a)anthracene 4/17 0.0067 • 0.175 0.0084 - 0.408 T-SS-10 Lognormal 
Benzo(a)pyrene 6/17 0.0067-0.175 0.0128- 0.338 T-SS-10 Lognormal 
Benzo(b )fluoranthene 5/17 0.0067- 0.175 0.0088 - 0.594 T-SS-10 Lognormal 
Chrysene 5/17 0.0067 - 0.175 0.0096 - 0.322 T-SS-10 Lognormal 
Dibenz(a,h)anthracene 2/17 0.0067-0.175 0.0126-0.0829 T-SS-10 Weak Lognormal 

Metals in mg/kg 
Barium 4/4 -- 60-91.6 T-SS-6 Maximum 
Chromium 4/4 -- 12.8- 18.7 T-SS-6 Maximum 
Lead 2/4 10.0 23.0-29.1 T-SS-11 Maximum 

ConocoPhillips: Subsurface Soil (3 to 15 feet bgs) 
VOCs in mg/kg 

Benzene 3/16 0.05-0.1 0.0864 - 0.386 T-HS-3(12) Non parametric 
Xylenes (total) 3/16 0.05-0.1 0.246- 0.592 T-HS-3(12) Default to Maximum 

TPH in mg/kg 
Gasoline Range 2/4 2.0-4.0 3.94- 5.56 T-HS-3(12) Maximum 

ConocoPhillips: Total SoiL (0 to 15 feet bgs) 
VOCs in mg/kg 

Benzene 4/33 0.05-0.1 0.0864 - 0.386 T-HS-3(12) Non parametric 
Xylenes (total) 5/33 0.05-0.1 0.0724-1.79 T-SS-6 Default to Maximum 

SVOCs in mg/kg 
Benzo(a)anthracene 8/29 0.0067 - 0.175 0.0084. 0.408 T-SS-10 Weak Lognormal 
Benzo(a)pyrene 9/29 0.0067-0.175 0.0128 - 0.338 T-SS-10 Weak Lognormal 
Benzo(b )fluoranthene 8/29 0.0067 - 0.175 0.0088 - 0.594 T-SS-10 Weak Lognormal 
Chrysene 8/29 0.0067- 0.175 0.0096- 0.322 T-SS-10 Weak Lognormal 
Dibenz(a,h)anthracene 4/29 0.0067 - 0.175 0.0084- 0.0829 T-SS-10 Weak Lognormal 

Metals in mg/kg 
Barium I 5/5 -- 60-91.6 T-SS-6 Maximum 
Chromium 5/5 -- 12.0-18.7 T-SS-6 Maximum 
Lead - - 3/5 10.0 ' 13.3-29.1 T-SS-11 Maximum 

- -------------------------

Please refer to notes at end of table. 
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I EPC 

190 o/o UCL 
Arithmetic 

Mean RME CT 

2.4E-01 3.7E-02 2.4E-01 3.7E-02 
1.8E+OO 1.3E-01 1.8E+OO 1.3E-01 

1.5E-01 5.7E-02 1.5E-01 5.7E-02 
2.4E-01 7.2E-02 2.4E-01 7.2E-02 
2.8E-01 8.3E-02 2.8E-01 8.3E-02 
1.7E-01 5.7E-02 1.7E-01 5.7E-02 
6.5E-02 2.8E-02 6.5E-02 2.8E-02 

9.2E+01 8.0E+01 9.2E+01 8.0E+01 
1.9E+01 1.5E+01 1.9E+01 1.5E+01 
2.9E+01 1.6E+01 2.9E+01 1.6E+01 

5.9E-021 1.3E-01 5.9E-02 1.3E-01 
5.9E-01 9.8E-02 5.9E-01 9.8E-02 

5.6E+OO 3.1E+OO 5.6E+OO 3.1E+OO 

8.6E-02 4.8E-02 8.6E-02 4.8E-02 
1.8E+OO 1.2E-01 1.8E+OO 1.2E-01 

6.6E-02 4.0E-02 6.6E-02 4.0E-02 
9.6E-02 4.8E-02 9.6E-02 4.8E-02 
9.5E-02 5.4E-02 9.5E-02 5.4E-02 
7.3E-02 3.9E-02 7.3E-02 3.9E-02 
3.4E-02 2.1E-02 3.4E-02 2.1E-02 

9.2E+01 8.1E+01 9.2E+01 8.1 E+01 
1.9E+01 1.4E+01 1.9E+01 1.4E+01 

'-2~9E-!-_Ot 1.5E+01 2.9E+Q'1_ J_~5E+01 
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Table 10 • ConocoPhillips Exposure Point Concentrations: Soil and Groundwater 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Detection SQL Range Detect Range Sample ID of Maximum 
Analyte Frequency (Min-Max) (Min-Max) Detection Distribution 

ConocoPhillips: Total Soil (0 to 15 feet bgs), continued 
TPH in mg/kg 

Gasoline Range 2/4 2.0-4.0 3.94-5.56 T-HS-3(12) Maximum 
ConocoPhillips: Groundwater 
VOCs in jJg/L 

1 ,2,4-Trimethylbenzene 3/8 1.0-2.0 5.42-64.5 B-6 Weak Lognormal 
1 ,3,5-Trimethyibenzene 3/8 1.0-2.0 1.85-36.2 B-6 Weak Lognormal 
Benzene 52/99 0.5- 2.5 0.355- 712 B-17 Nonparametric 
n-propylbenzene 5/8 1.0 2.49-250 B-6 Lognormal 
Xylenes (total) 47/98 1.0-5.0 1.16-237 B-6 Non parametric 

SVOCs In IJg/L 
Benzo(a)anthracene 15/83 0.05-5 0.0051 - 29.6 B-35 Non parametric 
Benzo(b )fluoranthene 5/83 0.05-50 0.0936 - 3.69 B-35 Maximum 
Chrysene 14/83 0.05-25 0.0613-13.5 B-35 Non parametric 
Naphthalene 13/84 0.05-50 0.16-91.2 B-6 Weak Lognormal 

Metals in j.ig/L 
Arsenic 

1011102 10 l~r _ 897 
B-37 Nonparametric 

Barium 102/102 -- 34.2 - 3,390 U-10 Non parametric 
Chromium 92/95 1.0-10 1.0-317 B-18 Lognormal 

U-10 Lognormal 

Page 2 of 2 

EPC 
Arithmetic 

90 %UCL Mean RME CT 

5.6E+OO 3.1E+OO 5.6E+OO 3.1E+OO 

1.3E+02 1.0E+01 6.5E+01 1.0E+01 
6.9E+01 6.9E+OO 3.6E+01 6.9E+OO 
8.6E+01 5.1 E+01 8.6E+01 5.1E+01 
1.6E+04 4.8E+01 2.5E+02 4.8E+01 
2.3E+01 1.2E+01 2.3E+01 1.2E+01 

2.0E+OO 7.7E-01 2.0E+OO 7.7E-01 
3.7E+OO 6.8E-01 3.7E+OO 6.8E-01 
1.2E+OO 5.4E-01 1.2E+OO 5.4E-01 
5.4E+OO 4.8E+OO 5.4E+OO 4.8E+OO 

9.4E+01 5.8E+01 9.4E+01 5.8E+01 
3.1E+02 2.0E+02 3.1E+02 2.0E+02 
9.1E+01 2.3E+01 9.1E+01 2.3E+01 
1.9E+01 3.0E+03 1.9E+01 1.9E+01 _L~~cl- ___ ___§_:lt10L __ 1.0-1Q.~_ 1.1-176 

F:\DATA\Jobs\15302 • Willblidge Terminal Group. Risk Assessment Rev1s1on\2. Risk Assessment Report\01 ·Final Tables\Table 8-11 

Acronyms and Abbreviations: 
EPC = Exposure point concentration. 
PAHs =Polynuclear aromatic hydrocarbons. 
RME = Reasonable maximum exposure. 
bgs = Below ground surface. 

TPH = Total petroleum hydrocarbons. 
UCL = Upper confidence limit on the mean. 
VOCs = Volatile organic compounds. 

CT =Central Tendency. 
SQL = Standard quantification limit. 
NA = Not applicable. 

I 
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Table 11 • Willbridge Terminal Utility Worker Exposure Point Concentrations: Soil and Groundwater 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Detection SQL Range Detect Range Sample ID of Maximum 
Analyte Frequency (Min-Max) (Min-Max) Detection Distribution 90 %UCL 

Willbridge Terminal Utili~ Worker: Total Soil (0 to 16 feet bgs) 
VOCs in mg/kg 

n-propylbenzene 1/7 0.1 2.43 UB-4(12) Maximum 2.4E+OO 
Xylenes (total) 3/36 0.05 0.308- 3.79 UB-5(12) Maximum 3.8E+OO 

SVOCs in mg/kg 
Benzo( a )anthracene 18/36 0.0067 - 0.67 0.0072- 0.352 UB-7(9) Weak Lognormal 1.0E-01 
Benzo( a )pyrene 17/36 0.0067 - 0.67 0.0078- 0.28 G-HP-3(11) Weak Lognormal 1.1 E-01 
Benzo(b )fluoranthene 17/36 0.0067 - 0.67 0.0083 - 0.169 G-HP-3(11) Weak Lognormal 8.0E-02 
Dibenz(a,h)anthracene 7/36 0.0067-50 0.0084 - 0.0446 UB-7(9) Default to Maximum 4.5E-02 
lndeno( 1 ,2,3-cd)pyrene 14/36 0.0067 - 0.67 0.0091 - 0.103 G-HP-13(9) Default to Maximum 1.0E-01 
Naphthalene 5/36 0.0067 - 0.168 0.0091 - 0.102 UB-5(8) Default to Maximum 1.0E-01 

Metals in mg/kg 
Arsenic 717 -- 1.2-7.89 UB-5(12) Lognormal 5.2E+OO 
Chromium 717 -- 10.2-20.9 UB-4(12) Default to Maximum 2.1E+01 
Lead 1/7 10.0 34.9 UB-5(12) Default to Maximum 3.5E+01 

Willbridge Terminal Utilicy Worker: Groundwater (Entire Site) 
VOCs in (lg/L 

1 ,2,4-Trimethylbenzene 3/7 1.0-5.0 5.42-64.5 B-6 Lognormal 9.7E+02 
1 ,3,5-Trimethylbenzene 3/7 1.0-5.0 9.77-36.2 B-6 Lognormal 1.5E+02 
Benzene 43/72 0.5 0.754-658 B-24 Lognormal 1.9E+02 
n-propylbenzene 6/7 1.0 6.63- 250 B-6 Lognormal 5.4E+03 
Xylenes (total) 37/72 1.0- 10 0.986-237 B-6 Lognormal 2.5E+01 

SVOCs in (lg/L 
Benzo(a)anthracene 6/60 0.05-50 0.0513- 1.27 B-24 Maximum 1.3E+OO 
Benzo( a )pyrene 4/60 0.05-50 0.0628 - 0.203 B-24 Maximum 2.0E-01 
Benzo(b )fluoranthene 5/61 0.05-50 0.0777- 0.547 8-11 Maximum 5.5E-01 
lndeno(1 ,2,3-cd)pyrene 4/60 0.05. 50 0.0502-0.1 8-28 Maximum 1.0E-01 
Naphthalene 15/64 0.05- 12.5 0.1 - 91.2 8-6 Default to Maximum 9.1E+01 
2-methylnaphthalene 2/6 5.0-50 7.77-41.4 B-11 Lognormal 1.3E+02 

Metals in (lg/L 
Arsenic 69/72 1.0 1.2- 116 MW-25 Default to Maximum 1.2E+02 
Cadmium 17/72 0.1-5.0 0.1-35.5 B-30 Default to Maximum 3.6E+01 
Chromium 50/72 1.0 1.0- 145 B-19 Lognormal 2.2E+01 
Lead 53/72 1.0 1.1 - 96.5 8-26 Lognormal 2.0E+01 

EPC 
Arithmetic 

Mean RME CT 

3.9E-01 2.4E+OO 3.9E-01 
1.7E-01 3.8E+OO 1.7E-01 

5.0E-02 1.0E-01 5.0E-02 
5.0E-02 1.1E-01 5.0E-02 
4.0E-02 8.0E-02 4.0E-02 
8.7E-01 4.5E-02 4.5E-02 

I 
3.0E-02 1.0E-01 3.0E-02 
2.0E-02 1.0E-01 2.0E-02 

3.4E+OO 5.2E+OO 3.4E+OO 
1.9E+01 2.1E+01 1.9E+01 
9.3E+OO 3.5E+01 9.3E+OO 

1.8E+01 6.5E+01 1.8E+01 
9.4E+OO 3.6E+01 9.4E+OO 
3.6E+01 1.9E+02 3.6E+01 
6.0E+01 2.5E+02 6.0E+01 
1.4E+01 2.5E+01 1.4E+01 

9.7E-01 1.3E+OO 9.7E-01 
9.5E-01 2.0E-01 2.0E-01 
9.4E-01 5.5E-01 5.5E-01 
9.4E-01 1.0E-01 1.0E-01 
5.5E+OO 9.1E+01 5.5E+OO 
1.7E+01 4.1E+01 1.7E+01 

2.2E+01 1.2E+02 2.2E+01 
1.8E+OO 3.6E+01 1.8E+OO 
1.4E+01 2.2E+01 1.4E+01 
1.2E+01 2.0E+01 1.2E+01 

F:\DATA\.Jobs\15302. Wiilbridge Terminal Group· RiskAssessment Rev1s1onl2 ·Risk Assessment Report\01 ·Final Tables\ Table 6·11 

Acronyms and Abbreviations: 
EPC = Exposure point concentration. 
PAHs =Polynuclear aromatic hydrocarbons. 
RME = Reasonable maximum exposure. 
bgs = Below ground surface. 

TPH =Total petroleum hydrocarbons. 
UCL = Upper confidence limit on the mean. 
VOCs = Volatile organic compounds. 

CT =Central Tendency. 
SQL = Standard quantification limit. 
NA = Not applicable. 



Table 12- Exposure Dose Equations and Exposure Factor Values: Soil Ingestion 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

LADDa(mg/kg-d) = Q.s0 ;1 X IRS X CF x EF xED x Fl 
BW xAlcarc 

ADDb(mg/kg-d} = Qsoil x IRS x CF x EF x ED X Fl 
BW xAtnon 

EXPOSURE FACTOR (units) RMEeValue CTfValue 

Csoil = Chemical concentration in soil (mg/kg} UCL90c Arithmetic Mean 

CF = Conversion factor (kg/mg) 10-6 10-6 

IRS = Incidental Soil Ingestion Rate (mg/d) 
Site Worker 100d 50d 
Trench/Utility Worker 330d 100d 
Landscape Worker 330d 100d 

EF = Exposure frequency (days/year) 
Site Worker 250d 250d 
Trench/Utility Worker gd gd 

Landscape Worker 1259 1259 

ED = Exposure duration (year) 
Site Worker 25d 6d 

Trench/Utility Worker 1d 1e 

Landscape Worker 1d 1e 

Fl = Fraction Ingested (unitless) 
Site Worker 1.09 0.259 

Trench/Utility Worker 1 .. 0d 025d 
Landscape Worker t.Od 0.25d 

BW = Body weight (kg) 
Adult 70d 70d 

AT care = Averaging time for carcinogens (days) 25,550d 25,550d 

AT non = Averaging time for noncarcinogens (days) ED (years) x 365 ED (years) x 365 
days/year days/year 

.. 
F:\DATA\Jobs\15302- Wtllbndge Terrnmal Group- Rtsk Assessment Revtston\2- Rtsk Assessment Report\01- Ftnal Tables\Table12Sotl 

Notes: 
<al Lifetime average daily dose, the intake value used to evaluate potential carcinogenic effects .. 
<bl Average daily dose, the intake value used to evaluate potential noncarcinogenic effects .. 
<cl An upper one-sided 90 percent confidence limit of the mean or the maximum concentration (whichever is lower) used for the RME 
(dl DEQ 2000a, 2003 (these Trench/Utility/Landscape Worker values based on DEQ's Excavation Worker Scenario). 
<•l Reasonable maximum exposure .. 

(f) Central Tendency. 
(g) Best professional judgment, see text for further discussion. 

COP0020573 



Table 13 - Exposure Dose Equations and Exposure Factor Values: 
Dermal Contact with Soil 
Willbridge Terminals Risk Assessment 
Portland, Oregon 

LA008 (mg/kg-d) = Csaii x AF x SAx OAF x EF x EV x EO x CF x FC 
BW xAtcarc 

ADDb (mg/kg-d) = Csoil X AF X SA X OAF X EF X ED X CF X FC 
BW xAtnan 

Exposure Factor (units) RMEeValue CTfValue 

Csoil = Chemical concentration in soil (mg/kg) UCLgoc Arithmetic Mean 

AF = Soil-to-skin adherence factor (mg/cm2 -event) 
Site Worker 0 .. 1d 0 .. 02d 
Trench/Utility Worker 0 .. 3d 0 .. 1d 
Landscape Worker 0 .. 3d 0 .. 1d 

SA = Skin surface area (cm2/day) 
Site Worker 3300d 3300d 
Trench/Utility Worker 3300d 3300d 
Landscape Worker 3300d 3300d 

OAF = Dermal absorption factor (unitless) Chemical-specific Chemical-specific 

EF = Exposure frequency (days/year) 
Site Worker 250d 250d 
Trench/Utility Worker gd gd 

Landscape Worker 1259 1259 

EV = Event frequency (events per day) 
Site Worker 1d 1d 

Trench/Utility Worker 2d 2d 

Landscape Worker 2d 2d 

ED = Exposure duration (years) 
Site Worker 25d 6d 

Trench/Utility Worker 1d 1d 

Landscape Worker 1d 1d 

CF = Conversion factor (kg/mg) 10"6 10-6 

FC = Fraction Contaminated (unitless) 
Site Worker 1 09 0.259 

Trench/Utility Worker 1..09 0.259 

Landscape Worker 1.09 0.259 

BW = Body weight (kg) 70d 70d 
Adult 

AT care = Averaging time for carcinogens {days) 25,550d 25,550d 

AT non = Averaging time for noncarcinogens (days) ED (years) x 365 ED (years) x 365 
days/yeard days/yeard 

F.IDATA\Jobs\15302- W1llbndge Terrmnal Group- Risk Assessment Rev1s1on\2- Risk Assessment Report\01 - Fmal Tables\Table13Dermal 
Notes: 
<•I Lifetime absorbed daily dose, intake value used to evaluate potential carcinogenic effects 
(b) Absorbed daily dose, intake value used to evaluate potential noncarcinogenic effects. 
(c) An upper one-sided 90 percent confidence limit of the mean or the maximum concentration (whichever is lower) was used for the RME 
(dl DEQ 2000a, 2003 (these Trench/Utility/Landscape Worker values based on DEQ's Excavation Worker Scenario). 
(e) Reasonable maximum exposure 

(f) Central Tendency. 
(g) Best professional judgment, see text for further discussion .. 

COP0020574 



Table 14- Exposure Dose Equations and Exposure Factor Values: 
Inhalation of Dust 
Will bridge Terminals Risk Assessment 
Portland, Oregon 

LADDa (mg/kg-d) = 

ADDb (mg/kg-d) = 

Exposure Factor (units) 

PM10 x IR X EF x ED X Fl 
BW X Afcarc 

PM10 x IR x EF X ED X Fl 
BW X Atnon 

RMEtValue 

d 
PM10 = Respirable particulate concentration in air 

(mg/m3
) 

UCLgoc 

IR = Inhalation rate (m3/day) 
Site Worker 7e 

Trench/Utility Worker 7e 

Landscape Worker 7e 

EF = Exposure frequency (days/year) 
Site Worker 250e 
Trench/Utility Worker ge 

Landscape Worker 125h 

ED = Exposure duration (years) 
Site Worker 25e 
Trench/Utility Worker 1e 

Landscape Worker 1e 

Fl = Fraction Inhaled (unitless) 
Site Worker 1 .. 0h 
Trench/Utility Worker 1 .. oh 
Landscape Worker 1 .. oh 

BW = Body weight (kg) 
Adult 70e 

A Teare = Averaging time for carcinogens (days) 25,550e 

Atnon = Averaging time for noncarcinogens ED (years) x 365 
(days) days/year 

CT9 Value 

Arithmetic Mean 

7e 
7e 
7e 

250e 
ge 

250h 

6e 
1e 
1e 

0 .. 25h 
0..25h 
0 .. 25h 

70e 

25,550e 

ED (years) x 365 
days/year 

F :\DATA \Jobs\ 15302 ·· Willbiidge Terminal Group - Risk Assessment Revision\2 - Risk Assessment Report\01 - Final Tables\T able 14 

Notes: 
<•> Lifetime average daily dose, intake value used to evaluate potential carcinogenic effects .. 
lb) Average daily dose, intake value used to evaluate potential noncarcinogenic effects .. 
<c> Upper one-sided 90 percent confidence limit of the mean or the maximum concentration (whichever is lower) was used for the RME. 
(d) PM10 was derived using the Particulate Emission Factor equation presented in DEQ guidance (2000a); PEF = 1.32 x 109 m3/kg 
<•> DEQ 2000a, 2003 (these Trench/Utility/Landscape Worker values based on DEQ's Excavation Worker Scenario). 
(f) Reasonable maximum exposure. 
(g) Central Tendency. 
(h) Best professional judgment, see text for further discussion. 

COP0020575 



Table 15 - Exposure Dose Equations and Exposure Factor Values: 
Inhalation ofVolatiles 
Willbridge Terminals Risk Assessment 
Portland, Oregon 

LADDa (mg/kg-d) = 

ADDb (mg/kg-d) = 

Exposure Factor (units) 

-

.Qa;rX IR x EF X ED x Fl 
BW x Atcarc 

.Qa;r X IR x EF xED x Fl 
BW X Atnon 

RMEtValue 

d 
Cair = Chemical concentration in air (mg/m3

) UCLgoc 

IR = Inhalation rate (m3/day) 
Site Worker ye 

Trench/Utility Worker ye 

Landscape Worker 7e 

EF = Exposure frequency (days/year) 
Site Worker 250e 
Trench/Utility Worker ge 

Landscape Worker 125h 

ED = Exposure duration (years) 
Site Worker 25e 
Trench/Utility Worker 1e 

Landscape Worker 1e 

Fl = Fraction Inhaled (unitless) 
Site Worker 1.0h 
Trench/Utility Worker 1 .. oh 
Landscape Worker 1 .. oh 

BW = Body weight (kg) 
Adult 70e 

AT care = Averaging time for carcinogens (days) 25,550e 

Atnon = Averaging time for noncarcinogens ED (years) x 365 
(days) days/year 

CT9 Value 

Arithmetic Mean 

ye 
ye 
ye 

250e 
ge 

125h 

6e 
1e 
1e 

0 .. 25h 
0 . .25h 
0..25h 

70e 

25,550e 

ED (years) x 365 
days/year 

F:\DATA\Jobs\15302 • Willbridge Terminal Group- Risk Assessment Revision\2- Risk Assessment Report\01 -Final Tables\Table15 

Notes: 
<•> Lifetime average daily dose, intake value used to evaluate potential carcinogenic effects. 
(bJ Average daily dose, intake value used to evaluate potential noncarcinogenic effects .. 
<c> Upper one-sided 90 percent confidence limit of the mean or the maximum concentration (whichever is lower) was used for the RME. 
<ctJ Cair was derived from soil and groundwater concentrations using models presented in DEQ guidance (2000a and 2003). 
<•> DEQ 2000a, 2003 (these Trench/Utility/Landscape Worker values based on DEQ's Excavation Worker Scenario). 
<fJ Reasonable maximum exposure .. 
(gJ Central Tendency .. 
<h> Best professional judgment, see text for further discussion . 

COP0020576 



Table 16 - Exposure Dose Equations and Exposure Factor Values: 
Dermal Contact with Groundwater 
Willbridge Terminals Risk Assessment 
Portland, Oregon 

LADDa (mg/kg-d) = 

ADDb (mg/kg-d) = 

Exposure Factor (units) 

DAwater X SA X EFevd X EFdy X ED X FC 
BW xAtcarc 

DAwater X SA X EF evd X EF dy X ED X FC 
BW XAtnon 

RMEeValue 

DAwater = Dose absorbed per unit area per event See notec 
(mg/cm2/event) 

SA = Skin surface area ( cm2
) 

Trench/Utility Worker 5700d 

EFevd = Exposure frequency (events/day) 
Trench/Utility Worker 2d 

EFdy = Exposure frequency (days/year) 
Trench/Utility Worker gd 

ED = Exposure duration (years) 
Trench/Utility Worker 1 d 

FC = Fraction Contacted (unitless) 
Trench/Utility Worker 1 g 

BW = Body weight (kg) 
Adult 70d 

A Teare = Averaging time for carcinogens (days) 25,550d 

AT non = Averaging time for noncarcinogens (days) ED (years) x 365 
days/yeard 

CT'Value 

See notec 

5700d 

2d 

gd 

1 d 

0 .. 25 9 

70d 

25,550d 

ED (years) x 365 
days/yearc 

F :IDA TA\Jobsl 15302 - Willbridge Terminal Group - Risk Assessment Revision\2 - Risk Assessment Report\01 - Final T ables\T able16 

Notes: 
<a> Lifetime absorbed daily dose, intake value used to evaluate potential carcinogenic effects .. 
(bl Absorbed daily dose, intake value used to evaluate potential noncarcinogenic effects. 
<c> DAwater will be calculated using the equations presented in Appendix A, Section A7 of DEQ guidance (2000a) .. The RME and CT 

exposure time per event (levent) for trench/utility workers will be 2 hours.. An upper one-sided 90 percent confidence limit of the 
mean or the maximum detected concentration (whichever is lower) was used for the RME groundwater concentrations, while the 
arithmetic mean was used as the CT groundwater concentration .. 

!dl DEQ (2000a and 2003) .. (these Trench/Utility Worker values based on DEQ's Excavation Worker Scenario) .. 
<e> Reasonable maximum exposure .. 
<fl Central Tendency .. 
<sl Best professional judgment, see text for further discussion. 

COP0020577 



Table 17 -Noncarcinogenic Toxicity Factors 
Will bridge Terminal Risk Assessment 
Portland, Oregon 

Compound of Potential 
Concern 

VOCs 

1 ,2,4-Trimethylbenzene 

1 ,3,5-Trimethylbenzene 

Benzene 

Ethylbenzene 

Methyl-tertbutyl-ether 

n-Propylbenzene 

Toluene 

Oral RfD Citation 

NCEA 

NCEA 

IRIS 

IRIS 

Route-to-Route 

NCEA 

IRIS 

Oral RfDin [ 
mg/kg-day 

! Uncertainty 
j Factor Critical Effect 

I 
5.00E-02 

5 OOE-02 

4.00E-03 Decreased lymphocyte count 300 

8 60E-01 I ·-
1 .OOE-01 Liver and kidney toxicity 

4.00E-02 

2 OOE-01 Changes in liver and kidney weights 

1'-X"'ylccen"'e'----------t----- IRI~S--+-~2~.0~0~E~-0~1 
-' 

~~.-~1°o-o~0o I 
Decreased body weight; increased mortality ~ 

1 

SVOCs 

2-Methylnaphthalene 

Bis(2-ethylhexyl)phthalate 

!':/~p~tha~ene 

Metals 

Arsenic 

Barium 

Cadmium2 

Chromium 1'
2 

see Naphthalene -- -- I --
IRIS I 2.00E-02 ; Increased relative liver weight I 1000 I 

IRIS -~~~ Decreased body weight in m~-- 3000 

I 
" I Hyperpigmentation, keratosis, and possible · I 

IRIS ! 3 OOE-04 I' vascular complications I 3 · 

IRIS I 7 OOE-02 Increased kidney weight 3 

IRIS S.OOE-04 Significant proteinuria : 10 

IRIS I 3.00E-03 I None reported I 300 i 

Inhalation RfD 
Citation 

NCEA 

NCEA 

IRIS 

IRIS 

Inhalation RfD in 1 
mg/kg-day 

1.70E-03 

1.70E-03 

9.00E-03 

2 90E-01 

I 

I 

Critical Effect 

Decreased lymphocyte count 

Developmental toxicity 

IRIS i' 8 60E'D1 I 
Route-to Route , 4.00E-02 , 

IRIS I 110E-01 I' 

Liver and kidney effects 

Neurological effects 

IRI~_2.90E~-0~2---+-

l .. • 
lmpariec:!_ f!10tor coordination 

Route : Route I 

IRIS 

EPA Region 9 I 
IRIS I 

2.20E-02 

1.40E-04 

2.90E-05 

1

: Nasal effects; hyper~lasia and metaplasia[ 
in respiratory and olfactor epithelium, 

__ __ respectively 

I -- I 

I
I Lactate deh;rogenase in I' 

bronchioalveolar JavaQe fluid 

Uncertainty 
Factor 

300 

300 

100 

300 

300 

3~ 

300 
F.\DATA\Jobs\15302- Wdlbrld Terminal Group. RlskA.sessment ReV1s10n\2- Rls~ Assessment Reporl\01 - F1nal Tables\ Tables 17 & 18 

Notes: 
(1) Chromium conservatively assumed to be hexavalent chromium. 
(2} Cadmium and chromium oral RfDs adjusted to evaluate derma! pathway using gastrointestinal absorption factors (2 5 percent for both) obtained from EPA dermal guidance (EPA, 2001) 
IRIS= Integrated Risk Information System (On-line Database). 
NCEA = National Center for Environmental Assessment; obtained from EPA Region 9 PRGs Table 2002 Update (EPA, 2002). 
--=Not Available or Not Applicable. 
RfD = Reference Dose 
VOCs =Volatile organic compounds 
SVOCs = Semivo!atile organic compounds. 
PCBs = Polychlorinated biphenyls. 

COP0020578 



Table 18- Carcinogenic Toxicity Factors 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Carcinogenic Toxicity Values 

Compound of 
Potential Concern I 

L __ ~ ~--,;..-;:--~lopeFactor/Un_~i~----------~ 
Oral CSF in Weight of TfJlhalation CSF Inhalation CSF in 

Oral CSF Citation (ma/ka~davr1 Type of Cancer Evidence ) Citation _fma/ka-davr1 Type of Cancer 

VOCs 

Benzene 

Methyl-tertbutyl~e-~ 

SVOCs 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)ftuoranthene 

I I I 
IRIS I 5~5E-02 I Leukemia A I IRIS , 

NCEA ----+ 3.3E·O~ -- -- + NCEA + 
IRIS ~~ 73E-01 I••• 8enzo(a)pyrene -- -- --=- I EPA Region 9 I 
IRIS 7.3E+OO Stomach, larynx, and esophagus 82 1 EPA Region 9 

IRIS 

1 

7 .3E-01 -~see Benzo(a)pyrene 82 

1

1

1 

EPA Region 9 

IRIS 7.1E-02 see Benzo(a)pyrene 82 EPA Region 9 
Hepatocellular carcinoma and 

IRIS I, 1.4E-02 adenoma 82 Route-to-Route 

2.9E.()2 Leukemia! 

_ 3.5E-04 ________ .=_ 

7.3E-01 

7.3E+OO 

7.3E-01 

71E-02 

1.4E-02 

71E-03 

NA 

NA 

NA 

NA 

NA 

Weight of 
Evidence 

A 

NA 

NA 

NA 

NA 

NA 

Bis(2-ethylhexyl)phthalate 

Chrysene 

Dibenz(a,h)anthracene 

~ ,2,_3-cd)pyrene 

Metals 

IRIS 7.1 E-03 see 8enzo(a)pyrene 82 EPA Region 9 I 
IRIS I 7 3E+OO .see Benzo(a)pyrene 82 EPA Region 9 · 

IR~ ~3E::()1___fsee 8enzo(a)pyrene__ __ -~ -f- EPA RegionJ 

IRIS I 1.5E+OO I Skin A IRIS I 

~: ----~ 
7.3E+OO 

7.3E-01 

Arsenic 

Cadmium 

Chromium1 

Notes: 
(11 Chromium conservatively assumed to be hexavalent chromium. 
IRIS= Integrated Risk lnfonnation System (On-line Database). 

1 

__ __ IRIS 

1

-

-- D 4.2E+01 

NCEA =National Center for Environmental Assessment; obtained from EPA Region 9 PRGs Table 2002 Update (EPA, 2002) 
--=Not Available or Not Applicable. 
CSF = Carcinogenic slope factor 
VOCs =Volatile organic compounds 
SVOCs = Semivolatile organic compounds 
A = Human carcinogen 
82 = Probable human carcinogen- based on sufficient evidence of carcinogenicity in animals. 

I 

A 

81 

A 

1.5E+01 

63E+OO 

I --

lung. trachea, bronchus 

Lung 

COP0020579 
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Table 19 • KMLT Human Health Risk and Hazard Summary: By Exposure Pathway 
Will bridge Terminal Risk Assessment 
Portland, Oregon 

. '----··--·- ···-~·····-··· _ .... ---·-
RISK SUMMARY 

Exposure Pathways naus ria worker rencn worker 

Soli Pathways Ingestion 1.E-05 4.E-08 
Dermal Contact 4.E·06 2.E·OB 
TOTAL SOIL 2.E..05 6.E·08 

Air Pathways Outdoor Air 
Fugitive Dust 3.E-09 S.E-12 
Volatilization from Surface Soil O.E+OO NA 
Volatilization from Subsurface Soil O.E+OO NA 
Volatilization from Surface and Subsurface Soil NA O.E+OO 
Volatilization from Groundwater S.E-08 NE 
Outdoor Air Total' 5.E..08 5.E·12 

Indoor Air 
Volatilization from Soil O.E+OO NA 
Volatilization from Groundwater 2.E·07 NA 
Indoor Air Total' 2.E..Q7 NA 

TOTALAIR3 2.E..07 5.E·12 

Groundwater Inhalation of Volatiles and Dermal Contact with 
Pathways Groundwater (SVOCs and VOCs) NA 2.E-06 

Dermal Contact with Groundwater (metals) NA S.E-09 

TOTALS '~ " .·. 2.E·06 

--····-· . -··--··- _ ...... ,....---·-
RISK SUMMARY 

Exposure Pathways naustrla 1 worker rencn worker 

Soli Pathways Ingestion 2.E-07 2.E-09 
Dermal Contact 1.E-08 6.E·10 
TOTAL SOIL 2.E..07 2.E·09 

Air Pathways Outdoor Air 
Fugitive Dust 1.E·10 7.E-13 
Volatilization from Surface Soil O.E+OO NA 
Volatilization from Subsurface Soil O.E+OO NA 
Volatilization from Surface and Subsurface Soil NA O.E+OO 
Volatilization from Groundwater 6.E-09 NA 
Outdoor Air Total' 6.E·09 7.E·13 

Indoor Air 
Volatilization from Soil O.E+OO NA 
Volatilization from Groundwater 3.E·OB NA 
Indoor Air Total' 3.E·08 NA 

TOTALAIR3 3.E·08 7.E·13 

Groundwater Inhalation of Volatiles and Dermal Contact with 
Pathways Groundwater NA 1.E·07 

Dermal Contact with Groundwater (meta is) NA 2.E·09 

TOTALS 2.E·07 1.E·07 

Notes: 
<' 1 Sum of nsks/hazards from fugitive dust plus volatilization from soli or groundwater, whichever is greater. 
<'l Volatilization from soil or groundwater, whichever is greater. 
<'l Taken as the greater of Outdoor or Indoor Air Total, as applicable. 
Shaded boxes indicate COPC that exceeds DEQ acceptable target risk level or target hazard index. 

HAZARD SUMMARY 
Lanascape worker naus r al worker rencn worker Lanascape worker 

NA 3.E·02 S.E-03 NE 
NA 3.E·03 9.E-04 NE 
NA 4.E·02 6.E·03 NE 

NA 2.E-07 5.E·09 NA 

I NA S.E-03 NA NA 
NA 1.E-03 NA NA 
NA NA 4.E·04 NA 

S.E-07 7.E-03 NE 1.E·02 
5.E..07 7.E·03 4.E..Q4 1.E..02 

NA 1.E·02 NA NA 
NA 4.E-02 NA NA 
NA 4.E·02 NA NA 

5.E·07 4.E·02 4.E·04 1.E·02 

NA NA 2.E+OO NA 
NA NA 3.E·05 NA 

S.E-07 7.E..02 , .. 1.E..02 

HAZARD SUMMARY 
Lanascape worker naustrla worKer utmty worKer Lanascape worKer 

NA 2.E·03 2.E-04 NA 
NA 9.E·05 4.E-05 NA 
NA 2.E·03 2.E·04 NA 

NA 2.E·08 5.E·10 NA 
NA 4.E·04 NA NA 
NA 3.E·04 NA NA 
NA NA 2.E·05 NA 

1.E·07 1.E-03 NA 1.E·02 
1.E·07 1.E..03 2.E..05 1.E·02 

NA 2.E·03 NA NA 
NA 7.E·03 NA NA 
NA 7.E·03 NA NA 

1.E·07 7.E·03 2.E..05 1.E·02 

NA NA 3.E·01 NA 
NA NA 1.E-05 NA 

1.E·07 9.E·03 3.E·01 1.E·02 
10•\"ATI..\I...J..o\<"'"'') _W\Uh•l"~• Too ... l~•l r:l•~•~. l'>lo~ Auaoo ... .oonl l'>oOulol.....,\':1. l'>lo~ Au .... M,.nt A•nnriln1. l>lnol 'l"ohi .. .,\T.o.hl•~ 1!1,,~ F:\OATA' 

Acronyms: 
SVOCs = Semivolatile Organic Compounds. 
VOCs =Volatile Organic Compounds. 
NA =Not Available. 
NE = Not Evaluated (only volatile compounds evaluated). 
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Table 20 • KMLT RME Risk and Hazard Summary: By COPC 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Dermal Contact with 
Exposure Scenario COPC Soil Ingestion 

Soil 

Site Worker Benzo(a)anthracene 8.E-07 3.E-07 
Benzo(a)pyrene 6.E-06 3.E-06 
Arsen1c 6.E-06 5.E-07 
TOTAL 1.E-05 4.E-06 

Dermal Contact with 
Exposure Scenario COPC Soil Ingestion 

Soil 

Trench Worker 1,2,4-Trlmethylbenzene 2.E-06 na 
1,3,5-Trimethylbenzene 1.E-06 na 
Benzene na na 
Naphthalene S.E-06 6.E-06 
2-Methylnaphthalene na na 
TOTAL 1.E-05 6.E-06 I 

Outdoor: Inhalation 
Inhalation of VOCs and 

Inhalation of Dust 
of VOCs from Soil 

Dermal Contact with I TOTAL 
Groundwater 

4.E-11 na na 
3.E-10 na na 
3.E-09 na na 
3.E-09 O.E+OO O.E+OO 

RME Hazard Index 

Outdoor: Inhalation 
Inhalation of VOCs and 

Inhalation of Dust 
of VOCs from Soil 

Dermal Contact with TOTAL 
Groundwater 

S.E-10 5.E-05 1.E+OO 1.E+OO 
6.E-10 1.E-04 1.E-01 1.E-01 

na na 1.E-01 1.E-01 
3.E-09 9.E-05 1.E-01 1.E-01 

na na 2.E-01 2.E-01 
4.E·09 3.E-04 2.E+OO 2.E+OO 

~--~-~---~------

F:\DATA\Jobs\15302 ~Will bridge Termmal Group- Risk Assessment Revlsion\2- Risk Assessment Report\01 -Final Tables\Tables 19·24 

Notes: 
Shaded boxes indicate COPC that exceeds DEQ acceptable target risk level or target hazard index. 
na = not applicable 
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Table 21 • Chevron Texaco Human Health Risk and Hazard Summary: By Exposure Pathway 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

R bleM . ---------·- ·-·---····-··· E -- ---·-
RISK SUMMARY 

Exposure Pathways Industrial worKer Trench WorKer 

Soli Pathways Ingestion 1.E-06 6.E-09 
Dermal Contact 6.E·07 4.E-09 
TOTAL SOIL 2.E-06 1.E·08 

Air Pathways Outdoor Air 
Fugitive Dust 2.E-08 3.E-11 
Volatilization from Surface Soil O.E+OO NA 
Volatilization from Subsurface Soil O.E+OO NA 
Volatilization from Surface and Subsurface Soil NA O.E+OO 
Volatilization from Groundwater 6.E·07 NE 
Outdoor Air Total' 6.E·07 3.E·11 

Indoor Air 
Volatilization from Soil O.E+OO NA 
Volatilization from Groundwater 3.E-06 NA 
Indoor Air Total2 3.E·06 NA 

TOTAL AIR' 3.E·06 3.E·11 

Groundwater Inhalation of Volatiles and Dermal Contact with 
Pathways Groundwater (SVOCs and VOCs) NA ?.E-06 

Dermal Contact with Groundwater (metals) NA 4.E-09 

TOTALS 5.E·06 7.E·06 

c I Tend - -··-· -· . -------- E --- ---·-
RISK SUMMARY 

Exposure Pathways .. Industrial worker Trencn worKer 

Soil Pathways Ingestion 2.E-08 2.E·10 
Dermal Contact 4.E-09 2.E-10 
TOTAL SOIL 3.E-08 4.E-10 

Air Pathways Outdoor Air 
Fugitive Dust B.E-10 S.E-12 
Volatilization from Surface Soil O.E+OO NA 
Volatilization from Subsurface Soil O.E+OO NA 
Volatilization from Surface and Subsurface Soil NA O.E+OO 
Volatilization from Groundwater 1.E-08 NA 
Outdoor Air Total' 1.E·08 S.E-12 

Indoor Air 
Volatilization from Soil O.E+OO NA 
Volatilization from Groundwater 6.E-08 NA 
Indoor Air Total2 6.E·08 NA 

TOTALAIR3 6.E-08 S.E-12 

Groundwater Inhalation of Volatiles and Dermal Contact with 
Pathways Groundwater NA 6.E-07 

Dermal Contact with Groundwater (metals) NA 2.E-09 

TOTALS 8.E·08 6.E·07 

Notes: 
1'1 Sum of risks/hazards from fugitive dust plus volatilization from soil or groundwater, whichever is greater. 
1' 1 Volatilization from soil or groundwater, whichever 1s greater. 
1'1 Taken as the greater of Outdoor or Indoor Air Total, as applicable. 

HAZARD SUMMARY 
Landscape WorKer Industrial Worker Trench Worker Landscape Worker 

NA 1.E-02 1.E-03 NE 
NA 3.E-04 ?.E-05 NE 
NA 1.E-02 1.E·03 NE 

NA 4.E-05 2.E·06 NA 
NA 1.E-02 NA NA 
NA 3.E·05 NA NA 
NA NA 4.E·04 NA 

1.E-07 B.E-03 NE 1.E-03 
1.E·07 1.E·02 4.E·04 1.E·03 

NA 7.E-03 NA NA 
NA 4.E-02 NA NA 
NA 4.E·02 NA NA 

1.E·07 4.E-02 4.E·04 1.E·03 

I NA NA 4.E·01 NA 
NA NA 2.E-04 NA 

1.E·07 5.E·02 4.E·01 1.E·03 

HAZARD SUMMARY 
Landscape worKer Industrial worKer Trench worKer 

NA 9.E-04 6.E-05 
NA 1.E-05 4.E-06 
NA 9.E-04 7.E·05 

NA 7.E·06 3.E-07 
NA 4.E·04 NA 
NA 3.E-05 NA 
NA NA 1.E-05 

3.E-08 6.E-04 NA 
3.E·08 6.E·04 1.E·05 

NA 1.E-03 NA 
NA 3.E-03 NA 
NA 3.E·03 NA 

3.E·08 3.E·03 1.E·05 

NA NA 6.E-02 
NA NA 7.E-05 

3.E·08 4.E·03 6.E·02 
F:\DATA\Jobs\15302 • Wlllbrldge Terminal Group· Risk Assessment Rev!slon\2 • Risk A 

Acronyms: 
SVOCs = Semivolatile Organic Compounds. 
VOCs =Volatile Organic Compounds. 
NA = Not Available. 
NE = Not Evaluated (only volatile compounds evaluated). 

Landscape worKer 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

1.E-03 
1.E·03 

NA 
NA 
NA 

1.E·03 

NA 
NA 

1.E·03 
'~'""""''""'!:!-" 11n1. ~lnAIT .. hi .. .,\TahloOc 1Q.?d '""'' 
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Table 22 ·Chevron Texaco RME Risk and Hazard Summary: By COPC 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

RME Cancer Risk 

Dermal Contact with 
Indoor: Inhalation 

Outdoor: Inhalation Exposure Scenario COPC Soli Ingestion 
Soil 

Inhalation of Dust ofVOCs from 
of VOCs from Soil 

Groundwater 

Site Worker (entire Benzo(a)pyrene 5.E-07 2.E-07 3.E-11 na na 
site) Dibenz(a,h)anthracene 7.E-07 3.E-07 3.E-11 na na 

Benzene na na na 3.E-06 na 
TOTAL 1.E·06 S.E-07 6.E·11 3.E·06 O.E+OO 

Site Worker (Non- Benzo(a)pyrene 5.E-07 2.E-07 3.E-11 na na 
Chevron Ethanol Dibenz{a,h)anthracene 7.E-07 3.E-07 3.E-11 na na 

Area) Benzene na na na 1.E-07 na 
TOTAL 1.E-06 S.E-07 6.E·11 1.E·07 O.E+OO 

Site Worker (Chevron Benzo(a)pyrene 5.E-07 2.E-07 3.E-11 na na 
Ethanol Area) Dibenz(a,h)anthracene 7.E-07 3.E-07 3.E-11 na na 

Benzene na na na 
I 

5.E-06 na 

~~··--" 

TOTAL 1.E·06 S.E-07 6.E·11 5.E·06 O.E+OO 

. Indoor: Inhalation 
Outdoor: Inhalation 

Exposure Scenario I COPC Soil Ingestion Dermal ~~~~tact With Inhalation of Dust of VOCs from 

Groundwater 
of VOCs from Soil 

Benzo(a)pyrene 2.E-09 2.E-09 3.E-14 na na 
Benzo(b )fluoranthene 2.E-10 2.E-10 4.E-15 na na 
lndeno(1 ,2,3-cd)pyrene 6.E-10 5.E-10 1.E-14 na na 
Benzene na na na na na 

3.E·09 2.E-09 S.E-14 O.E+OO O.E+OO 

2.E-09 2.E-09 3.E-14 na na 
2.E-10 2.E-10 4.E-15 na 

I 

na 
6.E-10 5.E-10 1.E-14 na na 

I TOTAL I 
na na na na na 

3.E·09 2.E·09 S.E-14 O.E· 

Trench Worker 
(Chevron Ethanol 
Area) I Benzo(a)pyrene 2.E-09 2.E-09 3.E-14 na na 

Benzo(b)fluoranthene 2.E-10 2.E-10 4.E-15 na na 
lndeno(1 ,2,3-cd)pyrene 6.E-10 5.E-10 1.E-14 na na 
Benzene na na na na 
TOTAL 3.E-09 2.E-09 S.E-14 O.E+OO 

Notes: 
Shaded boxes indicate COPC that exceeds DEQ acceptable target risk level or target hazard index. 
na = Not applicable. 

Outdoor: Inhalation Inhalation of VOCs and 
ofVOCs from Dermal Contact with TOTAL 
Groundwater Groundwater 

na na 7.E-07 
na na 9.E-07 

6.E-07 na ~;!''·~ij~''''''"'•"~'":] .... ~ ..... :li~il\!2':'·' 
6.E·07 O.E+OO S.E-06 

na na 7.E-07 
na na 9.E-07 

3.E-08 na 2.E-07 
3.E·OB O.E+OO 2.E-06 

na na 7.E-07 
na na 9.E-07 

1.E-06 na 
1.E·06 O.E+OO B.E-06 

Outdoor: Inhalation !Inhalation of VOCs and 
of VOCs from Dermal Contact with TOTAL 
Groundwater Groundwater 

na 1.E-06 1.E-06 
na 1.E-07 1.E-07 
na 
na 

O.E+OO 

na 
na 
na 
na 

na 
na 
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Table 23 • ConocoPhillips Human Health Risk and Hazard Summary: By Exposure Pathway 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

. ·---------- ···-······-··· --- -----
RISK SUMMARY 

Exposure Pathwavs Industria Worker Trench worker 

Soli Pathways Ingestion 9.E-07 2.E-09 
Dermal Contact 4.E-07 1.E-09 
TOTAL SOIL 1.E-06 3.E-09 

Air Pathways Outdoor Air 
Fugitive Dust 1.E-08 2.E-11 
Volatilization from Surface Soil B.E-08 NA 
Volatilization from Subsurface Soil e.E-o9 NA 
Volatilization from Surface and Subsurface Soil NA 3.E-11 
Volatilization from Groundwater B.E-09 NE 
Outdoor Air Total1 8.E-08 S.E-11 

Indoor Air 
Volatilization from Soli 1.E-07 NA 
Volatilization from Groundwater 3.E-08 NA 
indoor Air Total' J.E-08 NA 

TOTALAIR3 
8.E-08 S.E-11 

Groundwater Inhalation of Volatiles and Denmal Contact with 
Pathways Groundwater (SVOCs and VOCs) 

I 
NA 2.E-06 

Dermal Contact with Groundwater (metals) NA 2.E-08 

-- TOTALS I 1.E-06 2.E·06 

-------· . -------- -·· -----
RISK SUMMARY 

Exposure Pathways ndustrla Worker rench Worker 

Soli Pathways Ingestion 9.E-09 7.E-11 
Denmal Contact 1.E-09 6.E·11 
TOTAL SOIL 1.E-08 1.E-10 

Air Pathways Outdoor Air 
Fugitive Dust 7.E-10 4.E·12 
Volatilization from Surface Soil B.E-10 NA 
Volatilization from Subsurface Soil 3.E-09 NA 
Volatilization from Surface and Subsurface Soil NA 5.E-12 
Volatilization from Groundwater 9.E-10 NA 
Outdoor Air Tota11 4.E-D9 8.E-12 

Indoor Air 
Volatilization from Soil 5.E-08 NA 
Volatilization from Groundwater 5.E-09 NA 
Indoor Air Totai2 S.E-09 NA 

TOTALAIR3 S.E-09 B.E-12 

Groundwater Inhalation of Volatiles and Denmal Contact with 
Pathways Groundwater NA 2.E-07 

Dermal Contact with Groundwater (metals) NA 5.E-09 

_LQI~I..L_ l ~--------··-

1.E-08 L______ __ 2.E-07__ ______ 

HAZARD SUMMARY 
Industrial WorKer Trencn Worker 

7.E-03 9.E-04 
O.E+OO O.E+OO 
7.E·03 9.E-04 

7.E-05 2.E-06 
1.E-03 NA 
2.E-04 NA 

NA 3.E-05 
5.E-04 NE 
2.E-03 4.E-05 

2.E-03 NA 
3.E-03 NA 
3.E-03 NA 

3.E-03 4.E-05 

NA 1.E·01 
NA 5.E·04 

1.E-02 1.E-01 

HAZARD SUMMARY 
ndustrial Worker Utility Worker 

7.E-04 5.E·05 
O.E+OO O.E+OO 
7.E-04 S.E-05 

1.E-05 5.E-07 
4.E-05 NA 
4.E·05 NA 

NA 2.E-06 
1.E-04 NA 
1.E-04 2.E-06 

7.E-04 NA 
7.E-04 NA 
7.E-04 NA 

7.E-04 2.E-06 

NA 4.E-02 I NA S.E-05 

_____ 1.E-03 4.E·02 
F:\OATA\Jobs\1 S302 • Wlllblldge Terminal Group· Risk Aneumenl Revlillon\2 ·Risk Asseumont Report\01 ·Final Tabln\TIIblos 19·24 

Notes: 
<' 1 Sum of nsks/hazards from fugitive dust plus volatilization from soil or groundwater, whichever IS greater. 
1'1 Volatilization from soil or groundwater, whichever is greater. 
1' 1 Taken as the greater of Outdoor or Indoor Air Totai, as applicable. 

Acronyms: 
SVOCs = Semtvolatile Organ1c Compounds. 
VOCs = Volatile Orgamc Compounds. 

NA =Not Available. 
NE =Not Evaluated (only volatile compounds evaluated). 



Table 24 -Will bridge Facility Utility Worker Human Health Risk and Hazard Summary: By Exposure Pathway 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Reasonable Maximum Exposure 
RISK SUMMARY HAZARD SUMMARY 

Exposure Pathways Utility Worker Utility Worker 

Soil Pathways Ingestion 2.E-08 3.E-03 
Dermal Contact 2£-09 5.E-07 
TOTAL SOIL 2.E-08 3.E-03 

Air Pathways Outdoor Air 
Fugitive Dust 3£-11 1.E-06 
Volatilization from Surface Soil NA NA 
Volatilization from Subsurface Soil NA NA 
Volatilization from Surface and Subsurface Soil OE+OO l..E-05 
Volatilization from Groundwater NE NE 
Outdoor Air Tota11 3.E-11 7.E-05 

Indoor Air 
Volatilization from Soil NA NA 
Volatilization from Groundwater NA NA 
Indoor Air Total2 NA NA 

TOTALAIR3 3.E-11 7.E-05 

Groundwater Inhalation of Volatiles and Dermal Contact with 
Pathways Groundwater (SVOCs and VOCs) tE-06 3 . .E--01 

Dermal Contact with Groundwater (metals) 2.E-08 1.E-03 

TOTALS 1.E-06 3.E-01 

Central Tendency Exposure 
RISK SUMMARY HAZARD SUMMARY 

Exposure Pathways Utility Worker Utility Worker 

Soil Pathways Ingestion l..E-10 2.E-04 
Dermal Contact B.E-11 8 E-09 
TOTAL SOIL S.E-10 2.E-04 

Air Pathways Outdoor Air 
Fugitive Dust 6.E-12 3.E-07 
Volatilization from Surface Soil NA NA 
Volatilization from Subsurface Soil NA NA 
Volatilization from Surface and Subsurface Soil O.E+OO 1 .E-06 
Volatilization from Groundwater NA NA 
Outdoor Air Total1 G.E-12 1.E-06 

Indoor Air 
Volatilization from Soil NA NA 
Volatilization from Groundwater NA NA 
Indoor Air Tota12 NA NA 

TOTALAIR3 G.E-12 1.E-06 

Groundwater Inhalation of Volatiles and Dermal Contact with 
Pathways Groundwater 6.E-07 7.E-02 

Dermal Contact with Groundwater (metals) 2.E-09 7.E-05 

TOTALS G.E-07 7.E-02 
F.\DATA\Jobs\15302- Wdlblidge Termmal Group- Risk Assessment RevtSIOn\2 ·RISk Assessment Report\01 - F!nal Tables\ Tables 19-24 

Notes: 
<
1
> Sum of risks/hazards from fugitive dust plus volatilization from soil or groundwater, whichever is greater 

<
2
> Volatilization from soil or groundwater, whichever is greater 

<
3

> Taken as the greater of Outdoor or Indoor Air Total, as applicable. 

Acronyms: 
SVOCs = Semivolatile Organic Compounds. 
VOCs =Volatile Organic Compounds 
NA = Not Available 
NE = Not Evaluated (only volatile compounds evaluated) 

COP0020585 
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Table 25 - KML T Ecological Exposure Point Concentrations: Soil 
Will bridge Terminal Risk Assessment 
Portland, Oregon 

Detection SQL Range Detect Range 
Analyte Frequency (Min-Max) (Min-Max) 

KML T: Level II ERA, Surface Soil (0 to 3 feet bgs) 
SVOCs in mg/kg 

Benzo(a)anthracene 3/5 0.0067 0.0273 - 0.0872 
Benzo(a)pyrene 3/5 0.0067 0.0412-0.119 
Benzo(b )fluoranthene 3/5 0.0067 0.0329-0.124 
Benzo(g ,h, i)perylene 3/5 0.0067 0.0346 - 0.0899 
Benzo(k)fluoranthene 3/5 0.0067 0.0227-0.0674 
Chrysene 3/5 0.0067 0.0272-0.107 
lndeno(1 ,2,3-cd)pyrene 3/5 0.0067 0.0238 - 0.0679 
Pyrene 3/5 0.0067 0.0668 - 0.191 

Sample ID of Maximum Arithmetic 
Detection Maximum Mean 

G-RF-4(2.5) 8.72E-02 3.87E-02 
G-RF-4(2.5) 1.19E-01 4.83E-02 
G-RF-4(2.5) 1.24E-01 4.27E-02 
G-RF-4(2.5) 8.99E-02 3.57E-02 
G-RF-4(2.5) 6.74E-02 2.53E-02 
G-RF-4(2.5) 1.07E-01 4.52E-02 
G-RF-4(2.5) 6.79E-02 2.64E-02 
G-RF-4(2.5) 1.91 E-01 7.06E-02 

-·--

F:\DATA\Jobs\15302- Willbrldge Term1nal Group- Risk Assessment Rev1S1on\2- Risk Assessment Report\01 ·Final Tables\ Tables 25-26 

Acronyms and Abbreviations: 
SQL = Standard quantification limit. 
Min= Minimum. 
Max= Maximum. 
bgs = Below ground surface. 



Table 26 ·Level II Screening Table: KML T OU Soil 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Soil Concentrations In m m Soli Concentrations In m /k m 
PlantSLV EC Tl CPEC? TrfT" CPEC? Inverts SLV EC Tl CPEC? i TljfT" CPEC? Birds SLV 

Semlvolatiles 
Acenaphthene 1 OE+02 34E-03 No No NA 34E-03 
Acenaphlhylene NA 34E-03 No No NA 34E-03 
Anthracene NA 34E-03 No No NA 3.4E-03 
Benzo(a)anthracene NA 87E-02 y., y., NA 87E-02 
Benzo(a)pyrene NA 12E-01 y., y,. NA 12E-01 
Benzo(b)ftuoranlhene NA 12E-01 y., y., NA 12E-01 
Benzo(g,h,i)perylene NA 36E-02 y., y., NA 36E-02 
Benzo(k)fluoranthene NA 6.7E-02 Yo• y,. NA 67E-02 
Chrysene NA 1 OE-01 Yo• Yo• NA 1 OE-01 
Dibenz(a,h)anthracene NA 34E-03 No No NA 34E-03 
Fluoranlhene NA 34E-03 

I 

No No NA 3.4E-03 
Fluorene NA 34E-03 No No 15E+02 34E-03 
lndeno{1,2,3-cd)pyrene NA 99E-02 Yo• Yo• NA 99E-02 
Naphthalene 50E+01 34E-03 No No NA 34E-03 
Phenanthrene NA 34E-03 No No NA 34E-03 
Pyrene NA 1.9E-01 y., Yo• NA 1.9E-01 
Tj ~ ~~:~~ i OOE+OO 
Nij SOE+OO 
1/Ni" 1 1.3E-01 1.3E-01 

Notes: 
1 SLV" DEQ Ecological Screening Level Value (December, 2001) The risk screening for soils used five times the SL V to identify CPECs 
2 EC : Environmental Concentration (one haW the SQL was used for COl's not detecetd in these surface soil samples) 
3 Tij "Risk ratio for compound i in medium j (EC/SLV); compound is a CPEC if Tij is greater th<Jn 1 
4 lj " Sum of risk ratios for medium j 
5 Nij " Number of compounds i detected in medium j 
6 TijfTj"' Compound is a CPEC if this ratio is greater than 1/Nij 
7. NA = Not available 
8 ND:Notdetected 
9 mg/J<a =milligrams per kilogram 
10 ppm =parts per million 

No 
No 
No I 

No 
No 
No 
Yo• 
y., 
y., 
Yo• 
y,. 
y., 
No 
No 
No 
y., 
No 
No 
y., 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Soil Concentrations In m /k m Soil Concentrations in mglk m 
EC Tl CPEC? Tl fT CPEC? Mammals SLV: EC Tl CEPC? Tl I CEPC? 

34E-03 No No NA 34E-03 No No 
34E-03 No No NA 34E-03 No No 
34E-03 No No NA 34E-03 No No 
87E-02 Yo• Yo• NA 87E-02 Yes Yes 
12E-01 y., Yo• 63E+02 12E-01 1 9E-04 No 1 OE+OO Yes 
12E-01 v •• y., NA 12E-01 Yes Yes 
36E-02 v •• y., NA 36E-02 Yes Yes 
67E-02 y., y,. NA 67E-02 Yes Yes 
1 OE-01 y., y., NA 1 OE-01 Yes Yes 
3.4E-03 No No NA 34E-03 No No 
34E-03 No No NA 34E-03 No No 
3.4E-03 No No NA 34E-03 No No 
42E-02 y., y., NA 42E-02 Yes Yes 
34E-03 No No 20E+04 34E-03 1 7E-07 No 9 OE-04 No 
34E-03 No No NA 34E-03 No No 
1.9E-01 y., v .. NA 1.9E-01 

OOE+OO 
SOE+OO 
1.3E-01 

COP0020587 



FIGURES 

COP0020588 



Site Location Map 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Note: Base map prepared from the USGS 7.5-minute quadrangle of Portland, Oregon, dated 1990 
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Site Plan 
Willbridge Terminal Risk Assessment 
Portland, Oregon 

Legend: 

Site Boundary 
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Aerial Photo Site Plan 
Willbridge Terminal Risk Assessment 
Portland, Oregon 
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Site Plan- Chevron Texaco OU 
Wit/bridge Terminal Risk Assessment 
Portland, Oreaon 
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Note: Base map prepared from an AutoCAD provided by KHMIDelta Environmental. dated 212199. 

Legend: 

B-14 ® Monitoring Well Location and Number 

CHEV-SS-9 + Surface Soil Sampling Location and Number 

CHEV-SED-3 .._ River Sediment Sampling Location and Number 

CHEV-HP-3Efl Hydropunch Location with Grounwater Location and Number 
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Site Plan - KML T OU 
Willbridge Terminal Risk Assessment 
Portland, Oreaon 
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Note: Base map prepared from an AutoCAD prov1ded by KHM/Delta EnVIronmental. dated 212199. 

Legend: 

MW-34 ® Monitoring Well Location and Number 

GATX-SS-5 + Surface Soil Sampling Location and Number 

GATx-sw-s A River Sediment Sampling Location and Number 

CHEV-HP-2 ffi Hydropunch Location with Grounwater Location and Number 
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Site Plan - ConocoPhillips OU 
Willbridge Terminal Risk Assessment 
Portland, Oreaon 
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Note: Base map prepared from an AutoCAD provided by KHM/Delta Environmental. dated 212/99. 

Legend: 

U-5A ® Monitoring Well Location and Number 

TOS-SS-2 + Surface Soil Sampling Location and Number 

TOS-SW-1 .it.. River Sediment Sampling Location and Number 
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Conceptual Site Madel - Current Conditions 
Willbridge Terminal Risk Assessment 
Portland, Oregon 
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Landscaping Activities are Complete at the ConocoPh1111p's Facility 

Legend: 
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X Complete Exposure Pathway, Evaluation will be Completed in Conjunction with CERCLAActivities (See Sections 2.3.2 and 3.0 of Appedix for Further Discussion) 
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Conceptual Site Model - Future Conditions 
Willbridge Terminal Risk Assessment 
Portland, Oregon 
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Habitat Map 
Willbridge Terminal Risk Assessment 
Portland, Oregon 
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Table A-1 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal- Kinder Morgan 

Analyte Group Detection Maxiinum 
Analyte Units Frequency Detection 

Total Metals 

Arsenic mglkg m 16 .. 4 

Barium mglkg 717 249 .. 0 

Cadmium mglkg 517 u 
Chromium mg/kg 717 30 .. 4 

Copper mg/kg 717 46 .. 3 

Lead mg/kg 617 142 .. 0 

Mercury mg/kg 017 NO 

Selenium mg/kg 017 NO 

Silver mg/kg 017 NO 

Zinc mg/kg 7n 387.0 

Pesticides/PCBs 

4,4'-DOO J.IQ/kg 1n 544.0 

4,4'-0DE J.IQ/kg 1n 540.0 

4,4'-00T J.lg/kg 217 2090.0 

Aldrin J.lg/kg on NO 
c.---
Alpha-BHC J.IQ/kg on NO 

Alpha-chlordane J.IQ/kg 0/7 NO 

Beta-BHC J.IQ/kg on NO 

Chlordane (tech) J.lg/kg on NO 

Delta-BHC J.lg/kg on ND 

Dieldrin J.lg/kg on NO 

Endosulfan I J.IQ/kg 017 NO 

Endosulfan II J.lg/kg on NO 

Endosulfan sulfate J.IQ/kg on NO 
--r-----

Endrin J.IQ/kg on NO 

Endrin aldehyde J.IQ/kg on NO 

Endrin ketone J.lglkg on NO 

Gamma-BHC (lindane) J.lg/kg 017 NO 

Gamma--chlordane J.IQ/kg on NO 
,.--
Heptachlor J.lg/kg on NO 

Heptachlor epoxide J.lg/kg on NO 

Methoxychlor J.lg/kg on NO 

Toxaphene J.lg/kg on NO 

Semivolatiles 

2,4,5-Trichlorophenol mg/kg 0/6 NO 

Hart Crowser 
J-15302 

Date printed; 6/18/2003 Sheet 1 of 5 

Maximum 2002 PRGs 
SQL -

Criteria SQLs Detects 
(1) > Criteria >Criteria 

NA 1 .. 6 0/0 717 

NA 67000 010 0/7 

0 .. 5 450 0/2 0/5 

NA 64 0/0 017 

NA 40900 0/0 017 

10 .. 0 750 0/1 0/6 

0 .. 05 310 017 0/0 

0 .. 5 5100 017 0/0 

2 .. 5 5100 017 0/0 

NA 100000 0/0 on 

781 0 10000 0/6 0/1 

781.0 7000 0/6 0/1 

781 .. 0 7000 0/5 0/2 

781 0 100 2/7 0/0 

781 .. 0 360 1/7 0/0 

781 .. 0 6470 017 0/0 

781 .. 0 1300 017 0/0 

18800 .. 0 6500 2/7 0/0 
--

781 .. 0 NA - -

781..0 110 2/7 0/0 

781..0 3694000 017 0/0 

781 .. 0 3694000 017 0/0 

781 .. 0 3694000 on 0/0 

781..0 185000 017 0/0 

781.0 185000 017 0/0 

781.0 185000 017 0/0 

781 .. 0 1700 017 0/0 

781 .. 0 6470 017 0/0 

781..0 380 1n 010 

781 .. 0 190 2/7 0/0 

781..0 3078000 on 0/0 

25000 .. 0 1600 2n 0/0 

25 .. 0 61600 0/6 0/0 

COP0020599 



Table A-1- Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Kinder Morgan 

Analyte Group · · Detection Maximum 
Analyte Units Frequency Detection. 

2,4,6-Trichlorophenol mg/kg 0/6 NO 

2,4-0ichlorophenol mglkg 0/6 NO 

2,4-0imethylphenol mg/kg 0/6 NO 

2,4-0initrophenol mglkg 016 NO 

2,4-0initrotoluene mglkg 0/6 NO 

2,6-0initrotoluene mglkg 0/6 NO 

2-Chloronaphthalene mg/kg 0/6 NO 

2··Chlorophenol mglkg 016 NO 

2-Methylnaphthalene mg/kg 0/6 NO 

2-Methylphenol mglkg 016 NO 

2-Nitroaniline mglkg 0/6 NO 

2-Nitrophenol mg/kg 0/6 NO 

3,3-0ichlorobenzidine mg/kg 0/6 NO 

3-Nitroaniline mg/kg 0/6 NO 

4,6-dinitro-2-methylphenol mg/kg 0/6 NO 

4-Bromophenyl phenyl ether mg/kg 0/6 NO 

4-Chloroaniline mglkg 0/6 NO 

4-Chlorophenyl phenyl ether mglkg 0/6 NO 

4-Chlorophenyl-3-methylphen mg/kg 0/6 NO 

4-Methylphenol mg/kg 0/6 NO 

4-Nitroaniline mglkg 0/6 NO 

4-Nitrophenol mg/kg 0/6 NO 

Acenaphthene mg/kg 3/63 15 .. 9 

Acenaphthylene mg/kg 6/63 0 .. 0833 

Anthracene mg/kg 7/63 22 .. 1 

Benzo(a)anthracene mg/kg 20/63 16.8 

Benzo(a)pyrene mg/kg 23/63 8..74 

Benzo(b )fluoranthene mglkg 22/63 0.448 

Benzo(ghi)perylene mg/kg 21/63 0 .. 821 

Benzo(k)fluoranthene mg/kg 19/63 0 .. 336 

Benzoic acid mg/kg 0/6 NO 

Benzyl alcohol mglkg 0/6 NO 

Bis(2-chloroethoxy)methane mg/kg 0/6 NO 

Bis(2-chloroethyl)ether mglkg 0/6 NO 

Bis(2-chloroisopropyl)ether mg/kg 0/6 NO 

Bis(2-ethylhexyl)phthalate mg/kg 1/6 3.85 

Butyl benzyl phthalate mg/kg 0/6 NO 

Hart Crowser 
J-15302 

Date printed: 611812003 Sheet 2 of 5 

Maximum 2002 PRGs 
SQL Criteria SQLs Detects 

(1) :>Criteria >Criteria 

25.0 62 0/6 0/0 

25 .. 0 1800 0/6 0/0 

50 .. 0 12300 0/6 0/0 

100 .. 0 1200 0/6 0/0 

25 .. 0 1200 0/6 0/0 

25 .. 0 620 0/6 0/0 

25.0 23000 0/6 0/0 

25 .. 0 240 0/6 010 

25 .. 0 NA - -
25.0 30800 0/6 0/0 

25 .. 0 18 2/6 0/0 
··-

25 .. 0 NA - -
50 .. 0 3 .. 8 2/6 010 

50 .. 0 NA .. -
50 .. 0 NA .• -

25 .. 0 NA - -
100 .. 0 2500 0/6 010 

25 .. 0 NA - -
25 .. 0 NA - -
25 .. 0 3100 016 0/0 

25 .. 0 NA - -
50 .. 0 NA - -
25 .. 0 29200 0160 0/3 

25 .. 0 29212 0/57 0/6 

134 100000 0/56 0/7 

13 .. 4 21 3/43 1/20 

134 0.21 9/40 7/23 

13 .. 4 2.1 4/41 0/2£-

13.4 29126 0/42 0/21 

134 21 0/44 0/19 

50 .. 0 100000 0/6 010 

25 .. 0 100000 0/6 0/0 

25 .. 0 NA - -
25 .. 0 0.55 3/6 0/0 

25 .. 0 7..4 2/6 0/0 

100.0 120 0/5 0/1 

25 .. 0 100000 0/6 0/0 

COP0020600 



Table A-1 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Kinder Morgan 

Analyte Group Detection Maxirrnim 
Ah<llyl:e Units Frequency Detection 

.. ···· 
.• .. • . 

Chrysene mg/kg 26/63 25 .. 0 

Di-n-butyl phthalate mg/kg 0/6 NO 

Di-n-octyl phthalate mg/kg 0/6 NO 

Dibenzo(a,h)anthracene mg/kg 6/63 0 .. 0588 

Dibenzofuran mg/kg 0/6 NO 

Diethyl phthalate mg/kg 0/6 NO 

Dimethyl phthalate mg/kg 0/6 NO 
~-

Fluoranthene mg/kg 21/63 0.693 

Fluorene mg/kg 5/63 20..3 

Hexachlorobenzene mg/kg 0/6 NO 

Hexachlorobutadiene mg/kg 0/6 NO 
----,---
Hexachlorocyclopentadiene mg/kg 0/6 NO 

Hexachloroethane mg/kg 0/6 NO 

lndeno(1 ,2,3-cd)pyrene mglkg 20/63 0 .. 513 

lsophorone mg/kg 0/6 NO 

N-nitrosodi-n-propylamine mg/kg 0/6 NO 

N-nitrosodiphenylamine mg/kg 0/6 NO 

Naphthalene mg/kg 7/63 11 .. 9 

Nitrobenzene mg/kg 0/6 NO 

Pentachlorophenol mg/kg 0/6 NO 

Phenanthrene mg/kg 18/63 80 .. 8 

Phenol mg/kg 0/6 NO 

Pyrene mg/kg 28/63 36 .. 1 

Volatiles 

1 , 1 , 1 ,2-Tetrachloroethane mg/kg 0/6 NO 

1,1 ,1-Trichloroethane mg/kg 0/6 NO 

1 , 1 ,2,2-Tetrachloroethane mg/kg 0/6 NO 

1,1 ,2-Trichloroethane mg/kg 0/6 NO 

1, 1-Dichloroethane mglkg 0/6 NO 

1, 1-Dichloroethene mg/kg 0/6 NO 

1 , 1-Dichloropropene mg/kg 0/6 NO 

1 ,2,3-Trichlorobenzene mg/kg 0/6 NO 

1,2,3-Trichloropropane mg/kg 0/6 NO 

1 ,2,4-Trichlorobenzene mg/kg 0/6 NO 

1 ,2,4-Trimethylbenzene mg/kg 1/6 0..71 

1 ,2-Dibromo-3-chloropropane mg/kg 0/6 NO 

1 ,2-Dibromoethane mg/kg 0/6 NO 

Hart Crowser 
J-15302 

Date printed.: 6/18/2003 Sheet 3 of 5 

Maximum • 2002PRGs 
SQL ,.--,-.------- --

Criteria saLs Detects 
(1) >Criteria :>Criteria 

134 210 0/37 0/26 

50 .. 0 62000 0/6 010 

250 24600 0/6 0/0 

13.4 0 .. 21 11157 0/6 

25 .. 0 3100 0/6 0/0 

25.0 100000 0/6 0/0 

25 .. 0 100000 0/6 010 

13 .. 4 22000 0/42 0/21 

25 .. 0 26300 0/58 0/5 

25 .. 0 1 .1 2/6 0/0 

0 .. 2 22 0/6 0/0 

50 .. 0 3700 0/6 0/0 

50..0 120 0/6 0/0 

134 21 4/43 0/20 

25.0 1800 0/6 0/0 

25 .. 0 0 .. 25 6/6 010 

25 .. 0 350 0/6 0/0 

13 .. 4 190 0/56 017 

25.0 100 0/6 0/0 

50 .. 0 9 2/6 0/0 

134 100000 0/45 0/18 

25 .. 0 100000 0/6 0/0 

2 .. 68 29100 0/35 0/28 

0..1 7 .. 3 0/6 0/0 

0 .. 1 1200 0/6 0/0 

0 .. 1 0 .. 93 0/6 0/0 

0..1 1.6 0/6 0/0 

0 .. 1 1700 0/6 0/0 

0 .. 1 410 0/6 0/0 

0 .. 1 NA - -
0 .. 1 NA - -

0.1 0.01 6/6 0/0 

0.1 3000 0/6 0/0 

0 .. 1 170 0/5 0/1 

0 .. 2 2 0/6 0/0 

0 .. 1 0 .. 03 6/6 0/0 

COP0020601 



Table A-1 -Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Kinder Morgan 

Analyte Group 
. ,. 

Detection Maximum 
Analyte Units Frequency Detection· 

~· .... .. 

1 ,2-Dichlorobenzene mg/kg 0/6 ND 

1,2-Dichloroethane mg/kg 0/6 ND 

1,2-Dichloropropane mg/kg 0/6 ND 

1,3,5-Trimethylbenzene mg/kg 1/6 0.58 

1 ,3-Dichlorobenzene mg/kg 0/6 ND 

1,3-Dichloropropane mg/kg 0/6 ND 

1 A-Dichlorobenzene mg/kg 0/6 ND 

2,2-Dichloropropane mg/kg 0/6 ND 

2-Butanone mg/kg 016 ND 

2-Chlorotoluene mg/kg 0/6 ND 

2-Hexanone mg/kg 0/6 ND 

4-Chlorotoluene mg/kg 0/6 ND 

4-Methyl-2-pentanone mg/kg 0/6 ND 

Acetone mg/kg 0/6 ND 

Benzene mg/kg 1/64 0 .. 41 

Bromobenzene mg/kg 0/6 ND 

Bromochloromethane mg/kg 0/6 ND 

Bromodichloromethane mg/kg 0/6 ND 

Bromoform mg/kg 0/6 ND 

Bromomethane mglkg 0/6 ND 

Carbon tetrachloride mglkg 0/6 ND 

Chlorobenzene mg/kg 0/6 ND 

Chloroethane mg/kg 0/6 ND 

Chloroform mglkg 0/6 ND 

Chloromethane mg/kg 0/6 ND 

Cis-1,2-·dichloroethene mg/kg 0/6 ND 

Cis-1,3-dichloropropene mg/kg 0/6 ND 

Dibromochloromethane mg/kg 0/6 ND 

Dibromomethane mg/kg 0/6 ND 

Dichlorodifluoromethane mg/kg 0/6 ND 

Ethylbenzene mg/kg 7/64 7..89 
1-· . 

lsopropylbenzene mg/kg 1/6 0.187 

Methylene chloride mg/kg 0/6 ND 

N-butylbenzene mglkg 1/6 0 .. 848 

N-propylbenzene mg/kg 1/6 0 .. 207 

~propyltoluene mg/kg 1/6 1..28 

Sec-butylbenzene mg/kg 1/6 0 .. 632 

Hart Crowser 
J-15302 

Date printed:· 611 B/2003 Sheet 4 of 5 

Maximum 2002 PRGs 
SQL 1---· 

SQLs Criteria Detects 
(1) >Criteria >Criteria 

0 .. 1 370 0/6 0/0 

0 .. 1 0 .. 6 0/6 0/0 

0 .. 1 0 .. 74 0/6 0/0 

01 70 0/5 0/1 

0 .. 1 63 0/6 0/0 

0 .. 1 NA - -
0 .. 1 7 .. 9 0/6 0/0 

0 .. 1 NA - -
2 .. 5 27100 0/6 0/0 

0.1 560 0/6 0/0 

1 .. 0 NA - -
0 .. 1 NA - -
0 .. 5 2800 0/6 0/0 

2 .. 5 6000 0/6 0/0 

5.0 1 .. 3 4/63 0/1 

0..1 92 0/6 0/0 
--

0 .. 1 NA - -
0..1 1 .. 8 0/6 0/0 

0..1 NA - -
1 .. 0 13 0/6 0/0 

0 .. 2 0..55 0/6 010 

0.1 530 0/6 010 

0.5 6 .. 5 0/6 0/0 

0 .. 1 12 0/6 0/0 

0 .. 5 2..7 0/6 0/0 

01 150 0/6 0/0 

0..1 1 .. 8 0/6 0/0 

0 .. 1 2 .. 6 0/6 0/0 

0 .. 1 230 0/6 0/0 

05 310 0/6 0/0 

5 .. 0 20 0/57 0/7 

0.1 520 0/5 0/1 

0 .. 5 21 0/6 0/0 

0 .. 1 240 0/5 0/1 

0.1 240 0/5 0/1 

0..1 NA - -
01 220 0/5 0./1 

COP0020602 



Table A-1- Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Kinder Morgan 

Ailalyte Group Detectio.n Maximum 
Anal}ite Units Frequency Detection 

Styrene mg/kg 0/6 ND 

T ert-butylbenzene mg/kg 1/6 0 .. 125 

--=fetrachloroethene mglkg 0/6 ND 

Toluene mg/kg 3/64 0 .. 512 

T rans-1 ,2-dichloroethene mg/kg 016 ND 

T rans-1 ,3-dichloropropene mglkg 0/6 ND 

T richloroethene mg!kg 0/6 ND 

T richlorofluoromethane mglkg 0/6 ND 

Vinyl chloride mg/kg 0/6 ND 
f-----

Xylenes mg/kg 8/64 6 .. 31 

TPH 

Aviation gas range mglkg 8/8 15100 0 

Report Name: COPC Screening of Chern Results-RA 

Footnotes: 

Hart Crowser 
J-15302 

Date printed.: 6118/2003 Sheet 5 of 5 

Maximum 2002 PRGs 
SQL Criteria SQLs Detects 

(1) >Criteria >Criteria 

0.1 1700 0/6 010 

0.1 390 015 0/1 

0 .. 1 3..4 0/6 0/0 

5 .. 0 520 0/61 0/3 
-

0 .. 1 240 0/6 0/0 

0 .. 1 NA - -
0.1 0 .. 12 0/6 0/0 

0 .. 5 2000 0/6 010 

OS 0 . .75 0/6 0/0 

2 .. 5 420 0/56 0/8 

NA NA .. -

C!iteria: EPA Region 9 Industrial Soil PRG (based on a carcinogenic Iisk of lE-6 or an HQ of 1 0) 

COP0020603 



Table A-2 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Chevron 

· Analvte Group Detection .Maximum·· 
Analyte · Units Frequency Detection 

. . ·. 

Total Metals 

Arsenic mg/kg 4/4 5 .. 75 

Barium mg/kg 4/4 1620 

Cadmium mg/kg 314 1 .. 2 

Chromium mg/kg 4/4 24..7 

Copper mg/kg 4/4 1340 

Lead mg/kg 2/4 24 .. 0 

Mercury mg/kg 1/4 0 .. 069 

Selenium mg/kg 2/4 0.892 

Silver mg/kg 0/4 NO ,_______ 
Zinc mg/kg 4/4 235.0 

Semivolatiles 

2,4,5-T richlorophenol mg/kg 0/8 NO 

2,4, 6-Trichlorophenol mg/kg 0/8 NO 

2,4--0ichlorophenol mg/kg 0/8 NO 

2,4-0imethylphenol mg/kg 0/8 NO 

2,4-0initrophenol mglkg 0/8 NO 

2,4-0initrotoluene mglkg 0/8 NO 

2,6-0initrotoluene mg/kg 0/8 NO 

2-Chloronaphthalene mg/kg 0/8 NO 

2-Chlorophenol mg/kg 0/8 NO 

2-Methylnaphthalene mg/kg 0/8 NO 

2-Methylphenol mg/kg 0/8 NO 

2-Nitroaniline mg/kg 0/8 NO 

2-Nitrophenol mg/kg 0/8 NO 

3,3-0ichlorobenzidine mg/kg 0/8 NO 

3-Nitroaniline mg/kg 0/8 NO 

4,6-dinitro-2-methylphenol mglkg 0/8 NO 

4--Bromophenyl phenyl ether mg/kg 0/8 NO 

4-Chloroaniline mg/kg 0/8 NO 

4-Chlorophenyl phenyl ether mg/kg 0/8 NO 

4-Chlorophenyl-3-methylphen mg/kg 0/8 NO 

4-Methylphenol mg/kg 0/8 NO 

4-Nitroaniline mg/kg 0/8 NO 

4-Nitrophenol mg/kg 0/8 NO 

Acenaphthene mg/kg 0/27 NO 

Hart Crowser 
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Date printed. 6/18/2003 Sheet 1 of 4 

Maximum 2002 PRGs 
saL Criterl;[:~Qls Detects 

( 1 J > Criteria >Criteria 

NA 1 .. 6 010 3/4 

NA 67000 0/0 0/4 

0 .. 5 450 0/1 0/3 

NA 64 0/0 0/4 

NA 40900 010 0/4 

10 .. 0 750 0/2 0/2 

0.05 310 0/3 0/1 

0.5 5100 0/2 0/2 

1 .. 0 5100 0/4 0/0 

NA 100000 010 0/4 

5 .. 0 61600 0/8 0/0 

5 .. 0 62 0/8 0/0 

5 .. 0 1800 0/8 0/0 

10 .. 0 12300 0/8 0/0 

20 .. 0 1200 0/8 0/0 

5 .. 0 1200 0/8 0/0 

5.0 620 0/8 0/0 

5 .. 0 23000 0/8 0/0 

5 .. 0 240 0/8 010 

5 .. 0 NA .. -

5.0 30800 0/8 0/0 

5.0 18 0/8 0/0 
--

5.0 NA - -
10 .. 0 3.8 3/8 0/0 

10 .. 0 NA .. -
10 .. 0 NA - -

5 .. 0 NA - -
20 .. 0 2500 018 0/0 

5 .. 0 NA - -
5 .. 0 NA - -
5 .. 0 3100 0/8 0/0 

--
5 .. 0 NA - -

10 .. 0 NA - -
6 . .7 29200 0/27 0/0 

COP0020604 



Table A-2 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Chevron 

Analyte Group Detection Maximum 
Analyte Units Frequency Detection 

Acenaphthylene mg/kg 0/27 NO 

Anthracene mg/kg 1/27 00343 

Benzo(a)anthracene mglkg 7/27 1 .. 03 

Benzo(a)pyrene mglkg 11/27 1 .. 57 

Benzo(b )fluoranthene mg/kg 12/27 1 .. 88 

Benzo(ghi)perylene mglkg 12/27 1 .. 63 

Benzo(k)fluoranthene mg/kg 9/27 1 .14 
-

Benzoic acid mglkg 0/8 NO 

Benzyl alcohol mg/kg 0/8 NO 

Bis(2-chloroethoxy)methane mglkg 0/8 NO 

Bis(2-chloroethyl)ether mg/kg 0/8 NO 

Bis(2-chloroisopropyl)ether mg/kg 0/8 NO 

Bis(2-ethylhexyl)phthalate mg/kg 0/8 NO 

Butyl benzyl phthalate mg/kg 0/8 NO 

Chrysene mglkg 13/27 1 .. 53 

Di-n-butyl phthalate mg/kg 0/8 NO 

Di-n-octyl phthalate mg/kg 0/8 NO 

Oibenzo(a,h )anthracene mglkg 2/27 0 .. 587 

Dibenzofuran mg/kg 1/8 0 .. 04 

Oiethyl phthalate mg/kg 0/8 NO 

Dimethyl phthalate mglkg 0/8 NO 

Fluoranthene mglkg 15/27 1.93 

Fluorene mg/kg 4/27 11 .. 5 

Hexachlorobenzene mg/kg 0/8 NO 

Hexachlorobutadiene mg/kg 0/8 NO 

Hexachlorocyclopentadiene mg/kg 0/8 NO 

Hexachloroethane mg/kg 0/8 NO 

lndeno(1,2,3-cd)pyrene mg/kg 9/27 1.37 

lsophorone mg/kg 0/8 NO 

N-nitrosodi-n-propylamine mglkg 0/8 NO 

N-nitrosodiphenylamine mg/kg 0/8 NO 

Naphthalene mg/kg 2/27 0 .. 523 

Nitrobenzene mg/kg 0/8 NO 

Pentachlorophenol mg/kg 0/8 NO 

Phenanthrene mglkg 12/27 14 .. 2 

Phenol mglkg 0/8 NO 

Pyrene mg/kg 14/27 1 . .79 

Hart Crowser 
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Maximum· 2002 PRGs 
SQL Criteria SQLs Detects 

,•· 
(I) >Criteria :>Criteria 

6..7 29212 0/27 0/0 

6 .. 7 100000 0/26 0/1 

1 .. 34 2.1 0/20 on 
0 .. 335 0 .. 21 1/16 2/11 

0.335 2.1 0/15 0/12 

0 .. 335 29126 0/15 0/12 

0.335 21 0/18 0/9 

10 .. 0 100000 0/8 0/0 

5 .. 0 100000 0/8 0/0 

5 .. 0 NA - ~ -

5 .. 0 0 .. 55 5/8 0/0 

5 .. 0 74 0/8 0/0 

20.0 120 0/8 0/0 

5.0 100000 0/8 0/0 
--

1 .. 34 210 0/14 0/13 

10 0 62000 0/8 0/0 

5.0 24600 0/8 0/0 

0 .. 335 0 .. 21 2/25 1/2 

5.0 3100 on 0/1 --

5.0 100000 0/8 0/0 

5 .. 0 100000 0/8 0/0 

6 . .7 22000 0/12 0/15 

3.35 26300 0/23 0/4 

5 .. 0 1 1 2/8 0/0 

0..2 22 0/8 0/0 

100 3700 0/8 0/0 

10 .. 0 120 0/8 0/0 

0 .. 335 2 .. 1 0/18 0/9 

5 .. 0 1800 0/8 0/0 

5 .. 0 0.25 8/8 010 

5 .. 0 350 0/8 0/0 

6..7 190 0/25 0/2 

5 .. 0 100 0/8 0/0 

10 .. 0 9 1/8 0/0 

0 .. 14 100000 0/15 0/12 

5 .. 0 100000 0/8 0/0--

1 .. 34 29100 0/13 0/14 

COP0020605 



Table A-2 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Chevron 

AnalyteGroup Detection Maxintum 
Analyte Units Frequency Detection 

Volatiles 

1,1,1,2-Tetrachloroethane mg/kg 0/8 NO 

1,1,1-Trichloroethane mg/kg 0/8 NO 

1,1,2,2-Tetrachloroethane mg/kg 0/8 NO 

1,1,2-Trichloroethane mg/kg 0/8 NO 

1, 1-0ichloroethane mg/kg 0/8 NO 

1,1-0ichloroethene mg/kg 0/8 NO 

1, 1-0ichloropropene mg/kg 0/8 NO 

1,2,3-Trichlorobenzene mg/kg 0/8 NO 

1,2,3-Trichloropropane mg/kg 0/8 NO 

1,2,4-Trichlorobenzene mglkg 0/8 NO 

1,2,4-Trimethylbenzene mg/kg 1/8 5 .. 28 

1,2-0ibromo-3-chloropropane mg/kg 0/8 NO 

1,2-0ibromoethane mg/kg 0/8 NO 

1,2-0ichlorobenzene mg/kg 0/8 NO 

1 ,2-0ichloroethane mg/kg 0/8 NO 

1,2-Dichloropropane mg/kg 0/8 NO 

1,3,5-Trimethylbenzene mglkg 1/8 1 .. 31 

1,3-Dichlorobenzene mg/kg 0/8 NO 

1,3-Dichloropropane mg/kg 0/8 NO 

1 A-Dichlorobenzene mg/kg 0/8 NO 

2,2-Dichloropropane mglkg 0/8 NO 
r---
2··Butanone mglkg 0/8 NO 

2-Chlorotoluene mg/kg 0/8 NO 

2-Hexanone mg/kg 0/8 NO 

4-.Chlorotoluene mglkg 0/8 NO 

4-Methyl-2-pentanone mg/kg 0/8 NO 

Acetone mg/kg 0/8 NO 

Benzene mg/kg 1/27 1 .. 59 

Bromobenzene mg/kg 0/8 NO 

Bromochloromethane mglkg 0/8 NO 

Bromodichloromethane mg/kg 0/8 NO 

Bromoform mg/kg 0/8 NO 

Bromomethane mg/kg 0/8 NO 

Carbon tetrachloride mg/kg 0/8 NO 

Chlorobenzene mg/kg 0/8 NO 

Chloroethane mglkg 0/8 NO 
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Maximum 2002 PRGs 
SQL Criteria SOL!i Detects 

(1) >Criteria >Criteria 

0.1 7.3 0/8 0/0 

0 .. 1 1200 0/8 0/0 

01 0 .. 93 0/8 0/0 

0 .. 1 1 .. 6 0/8 0/0 

0 .. 1 1700 0/8 0/0 

0 .. 1 410 0/8 010 

0 .. 1 NA - -
0 .. 1 NA - -
0 .. 1 001 8/8 0/0 

0..1 3000 0/8 0/0 

0..1 170 017 0/1 

0 .. 2 2 0/8 0/0 

0 .. 1 0 .. 03 8/8 0/0 

0 .. 1 370 0/8 0/0 

0..1 0 .. 6 0/8 0/0 
' 

0..1 0.74 0/8 0/0 

01 70 017 0/1 

0 .. 1 63 0/8 0/0 

0.1 NA - -
01 7 .. 9 0/8 010 

0.1 NA - -
2 .. 5 27100 0/8 0/0 

01 560 0/8 010 

1 .. 0 NA - -

0 .. 1 NA .. -
0..5 2800 0/8 010 

2 .. 5 6000 0/8 0/0 

0 .. 5 1 .. 3 0/26 1/1 

0..1 92 0/8 0/0 

0 .. 1 NA - -
0 .. 1 1 .. 8 0/8 0/0 

0.1 NA - -
1 .. 0 13 0/8 0/0 

0.2 0.55 0/8 0/0 

0 .. 1 530 0/8 0/0 

0 .. 5 6 .. 5 0/8 0/0 

COP0020606 



Table A-2 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Chevron 

Anal~e Group 
·'· Detection Maximum·· 

Analyte Units Frequency Detection 

Chloroform mglkg 0/8 NO 

Chloromethane mglkg 0/8 NO 

Cis-1 ,2-dichloroethene mglkg 0/8 NO 

Cis-1 ,3-dichloropropene mg/kg 0/8 NO 

Oibromochloromethane mglkg 0/8 NO 

Oibromomethane mglkg 0/8 NO 

Oichlorodifluoromethane mg/kg 0/8 NO 

Ethyl benzene mg/kg 2/27 u 
Isopropyl benzene mglkg 1/8 0 .. 31 

Methylene chloride mglkg 0/8 NO 

N-butylbenzene mglkg 1/8 0.323 

N-propylbenzene mg/kg 1/8 1 .. 05 

P-isopropyltoluene mg/kg 1/8 0.163 

Sec-butylbenzene mglkg 1/8 0 .. 152 

Styrene mglkg 0/8 NO 

Tert-butylbenzene mg/kg 0/8 NO 

Tetrachloroethane mg/kg 0/8 ND 

Toluene mgfkg 4/27 0 .. 517 

Trans-1 ,2-dichloroethene mglkg 0/8 NO 

Trans-1 ,3-dichloropropene mg/kg 0/8 NO 

Trichloroethane mg/kg 0/8 NO 

T richlorofluoromethane mg/kg 0/8 NO 

Vinyl chloride mg/kg 0/8 NO 

Xylenes mg/kg 4/27 247 

Report Name: COPC Screening of Chern Results-RA 

Footnotes: 

Hart Crowser 
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Maximum 2002.PRGs 
SOL Criteria SQLs Detects 

(1) >Criteria >Criteria 

0.1 12 0/8 0/0 

0.5 2 .. 7 0/8 0/0 

0 .. 1 150 0/8 0/0 

0 .. 1 1 .. 8 0/8 0/0 

0 .. 1 2.6 0/8 0/0 

0.1 230 0/8 0/0 

0 .. 5 310 0/8 0/0 

0 .. 5 20 0/25 0/2 

0 .. 1 520 017 0/1 

0 .. 5 21 0/8 0/0 

0..1 240 017 0/1 

01 240 017 0/1 

0 .. 1 NA - -

0..1 220 017 0/1 

0 .. 1 1700 0/8 0/0 

0 .. 1 390 0/8 0/0 

0 .. 1 3..4 0/8 0/0 

0.5 520 0/23 0/4 

0.1 240 0/8 0/0 

0.1 NA - -
0.1 0 .. 12 0/8 0/0 

0 .. 5 2000 0/8 0/0 

1 .. 0 0 . .75 3/8 0/0 

0.5 420 0/23 0/4 

1 Criteria: EPA Region 9 Industrial Soil PRO (based on a carcinogenic risk of 1E·6 or an HQ of 1.0) 

COP0020607 



Table A-3 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Conoco Phillips 

AilaJYf:e Groi.ip ·. Detection Maximum 
Analyte UnitS Fr~quency Detection 

' 

Total Metals 

Arsenic mg/kg 6/6 288.0 

Barium mg/kg 6/6 187 .. 0 

Cadmium mg/kg 4/6 2 .. 17 

Chromium mg/kg 6/6 29 .. 8 

Copper mg/kg 6/6 80 .. 8 

Lead mg/kg 3/6 29 .. 1 

Mercury mg/kg 2/6 0.253 

Selenium mglkg 3/6 0 .. 663 

Silver mg/kg 0/6 NO 

Zinc mg/kg 6/6 212 .. 0 

Semivolatiles 

2,4,5·Trichlorophenol mg/kg 0/9 NO 

2,4, 6-Trichlorophenol mg/kg 0/9 NO 

2,4-0ichlorophenol mglkg 0/9 NO 

2,4-0imethylphenol mglkg 0/9 NO 

2,4-0initrophenol mg/kg 0/9 NO 

2,4-0initrotoluene mg/kg 0/9 NO 

2,6-0initrotoluene mg/kg 0/9 NO 

2-Chloronaphthalene mg/kg 0/9 NO 

2-Chlorophenol mglkg 0/9 NO 

2-Methylnaphthalene mglkg 0/9 NO 

2-Methylphenol mg/kg 0/9 NO 

2-Nitroaniline mg/kg 0/9 NO 

2-Nitrophenol mg/kg 0/9 NO 

3,3-0ichlorobenzidine mg/kg 0/9 NO 

3-Nitroaniline mg/kg 0/9 NO 

4,6-dinitro-2-methylphenol mg/kg 0/9 NO 

4-Bromophenyl phenyl ether mg/kg 0/9 NO 

4-Chloroaniline mg/kg 0/9 NO 

4-Chlorophenyl phenyl ether mglkg 0/9 NO 

4-Chlorophenyl-3-methylphen mg/kg 0/9 NO 

4-Methylphenol mg/kg 0/9 NO 

4-Nitroaniline mg/kg 0/9 NO 

4-Nitrophenol mglkg 0/9 NO 

Acenaphthene mg/kg 0/37 NO 

Hart Crowser 
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Maximum . 2002PRGs 
SQL Criteria SQLs Detects 

(1) >Criteria >Criteria 

NA 1.6 0/0 6/6 

NA 67000 0/0 0/6 

0 .. 5 450 0/2 0/4 

NA 64 0/0 0/6 

NA 40900 0/0 0/6 

10 .. 0 750 0/3 0/3 

0 .. 05 310 0/4 0/2 

0 .. 5 5100 0/3 0/3 

1 .. 0 5100 0/6 0/0 

NA 100000 0/0 0/6 

5.0 61600 0/9 0/0 

5 .. 0 62 0/9 0/0 

5 .. 0 1800 0/9 0/0 

10.0 12300 0/9 0/0 

20 .. 0 1200 0/9 0/0 

5 .. 0 1200 0/9 0/0 

5 .. 0 620 0/9 0/0 

5 .. 0 23000 0/9 0/0 

5 .. 0 240 0/9 0/0 

5 .. 0 NA - -

5.0 30800 0/9 0/0 

5 .. 0 18 0/9 0/0 

5.0 NA - -
10.0 3 .. 8 4/9 0/0 

10 .. 0 NA - -
10 .. 0 NA - .. 

--
5 .. 0 NA - -

20.0 2500 0/9 0/0 

5 .. 0 NA - -
5 .. 0 NA - -

5 .. 0 3100 0/9 0/0 

5 .. 0 NA - -
100 NA - -
3 .. 35 29200 0/37 0/0 

COP0020608 



Table A-3 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Conoco Phillips 

Analyte Group Detection Ma:itiinum 
Anatyte Units Frequ~n~y Detection 

. 

Acenaphthylene mg/kg 0/37 ND 

Anthracene mg/kg 1/37 0.0396 

Benzo(a}anthracene mg/kg 8/37 0 .. 408 

Benzo(a}pyrene mg/kg 9/37 0 .. 338 

Benzo(b )fluoranthene mg/kg 8/37 0 .. 594 

Benzo(ghi)perylene mg/kg 8/37 0 .. 245 

Benzo(k}ftuoranthene mg/kg 6/37 0 .. 16 
r---

Benzoic acid mg/kg 0/9 ND 

Benzyl alcohol mg/kg 0/9 ND 

Bis(2-chloroethoxy}methane mg/kg 0/9 ND 

Bis(2-chloroethyl}ether mglkg 0/9 ND 

Bis(2-chloroisopropyl}ether mg/kg 0/9 ND 

Bis(2-ethylhexyl}phthalate mg/kg 0/9 ND 

Butyl benzyl phthalate mg/kg 0/9 ND 

Chrysene mg/kg 8/37 0..322 

Di-n-butyl phthalate mg/kg 0/9 ND 
,------
Di-n-octyl phthalate mg/kg 0/9 ND 

Dibenzo(a,h}anthracene mglkg 4/37 00829 

Dibenzofuran mglkg 0/9 ND 

Diethyl phthalate mg/kg 0/9 ND 

Dimethyl phthalate mg/kg 0/9 ND 

Fluoranthene mg/kg 10/37 0.467 

Fluorene mg/kg 0/37 ND 

Hexachlorobenzene mglkg 0/9 ND 

Hexachlorobutadiene mg/kg 0/9 ND 

Hexachlorocyclopentadiene mg/kg 0/9 ND 

Hexachloroethane mg/kg 0/9 ND 

lndeno(1 ,2,3-cd}pyrene mg/kg 8/37 0.173 

lsophorone mglkg 0/9 ND 

N-nitrosodi-n-propylamine mg/kg 0/9 ND 

N-nitrosodiphenylamine mglkg 0/9 ND 

Naphthalene mg/kg 0/37 ND 

Nitrobenzene mg/kg 0/9 ND 

Pentachlorophenol mg/kg 0/9 ND 

Phenanthrene mg/kg 7/37 501 

Phenol mg/kg 0/9 ND 

Pyrene mg/kg 13/37 0..854 
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Maximum 2002PRGs 
SQL Criteria SOLs 

:--
Detects 

(1) >Criteria >Criteria 

335 29212 0/37 0/0 

1 .. 68 100000 0/36 0/1 

0 .. 67 2.1 0/29 0/8 

0 .. 67 0 .. 21 4/28 219 

0 .. 67 2 .. 1 0/29 0/8 

0 .. 67 29126 0/29 0/8 

0 .. 67 21 0/31 0/6 

10.0 100000 0/9 0/0 

5 .. 0 100000 0/9 0/0 

5 .. 0 NA - .. 

5 .. 0 0 .. 55 6/9 010 

5 .. 0 7..4 0/9 0/0 

20.0 120 0/9 0/0 

5 .. 0 100000 0/9 010 

0..67 210 0/29 0/8 

10 .. 0 62000 0/9 0/0 

5 .. 0 24600 019 010 

0 .. 67 0.21 4/33 0/4 

5 .. 0 3100 0/9 010 

5 .. 0 100000 0/9 0/0 

5 .. 0 100000 0/9 0/0 

1 .. 68 22000 0/27 0/10 

3 .. 35 26300 0/37 0/0 

5 .. 0 u 4/9 0/0 

0..2 22 0/9 0/0 

10 .. 0 3700 0/9 0/0 

10 .. 0 120 0/9 010 

0 .. 67 2.1 0/29 0/8 

5 .. 0 1800 0/9 0/0 

5 .. 0 0 .. 25 9/9 0/0 

5 .. 0 350 0/9 010 

168 190 0/37 0/0 

5 .. 0 100 0/9 0/0 

10.0 9 2/9 010 

1 .. 68 100000 0/30 017 

5 .. 0 100000 0/9 010 

0.5 29100 0/24 0/13 

COP0020609 



Table A-3 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Conoco Phillips 

Analyte Group Detection Maximum 
Analyte Units Frequency Detection 

.. 

Volatiles 

1 , 1,1 ,2-Tetrachloroethane mg/kg 0/9 NO 

1, 1, 1-Trichloroethane mg/kg 0/9 ND 

1, 1 ,2,2-Tetrachloroethane mg/kg 0/9 ND 

1,1 ,2-Trichloroethane mg/kg 0/9 ND 

1 , 1-Dichloroethane mg/kg 0/9 ND 

1 , 1·-Dichloroethene mg/kg 0/9 ND 

1, 1-Dichloropropene mg/kg 0/9 ND 

1 ,2,3-Trichlorobenzene mglkg 0/9 ND 

1 ,2,3-Trichloropropane mg/kg 0/9 ND 

1 ,2,4-Trichlorobenzene mg/kg 0/9 ND 

1 ,2,4-Trimethylbenzene mg/kg 0/9 ND 

1 ,2-Dibromo-3-chloropropane mg/kg 0/9 ND 

1 ,2-Dibromoethane mg/kg 0/9 ND 

1 ,2-Dichlorobenzene mg/kg 0/9 ND 

1 ,2-Dichloroethane mg/kg 0/9 ND 

1 ,2-Dichloropropane mg/kg 0/9 ND 

1 ,3,5-Trimethylbenzene mg/kg 0/9 ND 

1 ,3-Dichlorobenzene mg/kg 0/9 ND 

1 ,3-Dichloropropane mg/kg 0/9 ND 

1 A-Dichlorobenzene mg/kg 0/9 ND 

2,2-Dichloropropane mg/kg 0/9 ND 

2-Butanone mg/kg 0/9 ND 

2-Chlorotoluene mg/kg 0/9 ND 

2-Hexanone mg/kg 0/9 ND 

4-Chlorotoluene mg/kg 0/9 ND 

4-Methyl-2··pentanone mg/kg 0/9 ND 

Acetone mg/kg 0/9 ND 

Benzene mg/kg 5/41 U6 

Bromo benzene mg/kg 0/9 ND 

Bromochloromethane mg/kg 0/9 ND 

Bromodichloromethane mg/kg 0/9 ND 

Bromoform mg/kg 0/9 ND 

Bromomethane mg/kg 0/9 ND 

Carbon tetrachloride mg/kg 0/9 ND 

Chlorobenzene mg/kg 0/9 ND 

Chloroethane mg/kg 0/9 ND 
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Maximum 2002PRGs 
SaL Criteria SQLs Detects 

(1) > Criteria >Criteria 

0 .. 1 7..3 0/9 0/0 

0 .. 1 1200 0/9 0/0 

0.1 0 .. 93 0/9 0/0 

0 .. 1 1 .. 6 0/9 0/0 

0 .. 1 1700 0/9 0/0 

0 .. 1 410 0/9 0/0 

0 .. 1 NA - -
01 NA - -
0 .. 1 0.01 9/9 0/0 

01 3000 0/9 0/0 

0.1 170 0/9 0/0 

0.2 2 0/9 0/0 

0 .. 1 0 .. 03 9/9 0/0 

0 .. 1 370 0/9 0/0 

0 .. 1 06 0/9 0/0 

0 .. 1 0 .. 74 0/9 0/0 

0 .. 1 70 0/9 0/0 

01 63 0/9 0/0 

0..1 NA - -
0 .. 1 7..9 0/9 0/0 

0 1 NA - .. 

2 .. 5 27100 0/9 0/0 

0..1 560 0/9 0/0 

1 .. 0 NA - -

01 NA ·- -
0 .. 5 2800 0/9 0/0 

2.5 6000 0/9 0/0 

0 .. 2 13 0/36 0/5 

0..1 92 0/9 0/0 

0 .. 1 NA - -
0 .. 1 1 .. 8 0/9 0/0 

0 .. 1 NA - .. 

1 .. 0 13 0/9 0/0 

0..2 0 .. 55 0/9 0/0 

01 530 0/9 0/0 

0.5 6 .. 5 0/9 0/0 
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Table A-3 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Conoco Phillips 

Ailalyte Group Defection Maximum 
Analyte Units Frequency Detection 

_; ... > 

Chloroform mg/kg 0/9 NO 

Chloromethane mglkg 0/9 NO 

Cis-1 ,2-dichloroethene mg/kg 0/9 NO 

Cis-1 ,3-dichloropropene mg/kg 0/9 NO 

Oibromochloromethane mglkg 0/9 NO 

Oibromomethane mg/kg 0/9 NO 

Dichlorodifluoromethane mglkg 0/9 NO 

Ethylbenzene mg/kg 5/41 6 .. 62 

lsopropylbenzene mg/kg 0/9 ND 

Methylene chloride mg/kg 0/9 ND 

N-butylbenzene mg/kg 0/9 ND 

N-propylbenzene mglkg 0/9 ND 

P-isopropyltoluene mglkg 0/9 ND 

S~-butylbenzene mg/kg 0/9 ND 

Styrene mglkg 0/9 ND 

Tert-butylbenzene mg/kg 0/9 ND 
1----

Tetrachloroethane mg/kg 0/9 ND 

Toluene mg/kg 4/41 1 .. 32 

Trans-1 ,2-dichloroethene mglkg 0/9 ND 

Trans-1 ,3-dichloropropene mg/kg 0/9 ND 

Trichloroethane mg/kg 0/9 ND 

Trichlorofluoromethane mg/kg 0/9 ND 
-

Vinyl chloride mg/kg 0/9 ND 

Xylenes mg/kg 8/41 13 .. 9 

TPH 
Gasoline range mg/kg 2/4 5 .. 56 

Phthalene mg/kg 0/3 ND 

Report Name: COPC Screening of Chern Results-RA 

Footnotes: 
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Maximum 2002 PRGs 
SOL ~------::~-. . -· -.. _. --~--

Criteria SQLs Detects 
(1) >Criteria >Criteria 

0 .. 1 12 0/9 0/0 

0 .. 5 2 .. 7 0/9 0/0 

0 .. 1 150 0/9 0/0 

0..1 1.8 0/9 0/0 

0 .. 1 2 .. 6 0/9 0/0 

0 .. 1 230 0/9 0/0 

0 .. 5 310 0/9 0/0 

0 .. 1 20 0/36 0/5 

0 .. 1 520 0/9 0/0 

0..5 21 0/9 0/0 

0 .. 1 240 0/9 0/0 

01 240 0/9 0/0 

0.1 NA - -
0..1 220 0/9 0/0 

01 1700 0/9 0/0 

0..1 390 0/9 0/0 

0 .. 1 3 .. 4 0/9 0/0 

1.0 520 0/37 0/4 
---

0.1 240 0/9 0/0 

0..1 NA .. -

01 0 .. 12 0/9 0/0 

0.5 2000 0/9 0/0 

1.0 0 . .75 2/9 0/0 

0.1 420 0/33 0/8 

4.0 NA - .. 

0..05 NA - -

Criteria: EPA Region 9 Industrial Soil PRG (based on a carcinogenic risk of !E-6 or an HQ of 1 0) 
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Table A-4 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Utility Corridor 

Analyte Group Detec~ion Maximum 
Arialyte Uri its Frequency Detecl:lon 

Total Metals 

Arsenic mg/kg 717 7..89 

Barium mg/kg 7n 114 .. 0 

Cadmium mg/kg on ND 

Chromium mg/kg 7n 20 .. 9 

Copper mg/kg 7n 28 .. 6 

Lead mg/kg 1n 34 .. 9 

Mercury mg/kg 1n 0 .. 0612 

Selenium mg/kg on ND 

Silver mg/kg on ND 

Zinc mg/kg 7n 74 .. 3 

Pesticides/PCBs 

4,4'··DDD j.Jg/kg 1n 57..7 

4,4'-DDE j.JQ/kg on ND 

4,4'-DDT j.Jg/kg on ND 
!--------

Aldrin j.JQ/kg on ND 

Alpha-BHC j.Jg/kg on ND 

Alpha-chlordane j.Jg/kg on ND 

Beta-BHC j.JQ/kg on ND 

Chlordane (tech) j.Jg/kg on ND 

Delta-BHC j.Jg/kg on ND 

Dieldrin j.Jg/kg on ND 

Endosulfan 1 j.JQ/kg on ND 

Endosulfan II j.Jg/kg on ND 

Endosulfan sulfate j.Jg/kg on ND 

Endrin j.Jg/kg on ND 

Endrin aldehyde j.JQ/kg on ND 

Endrin ketone j.Jg/kg on ND 

Gamma .. BHC (lindane) j.Jg/kg on ND 

Gamma-chlordane j.Jg/kg on ND 

Heptachlor j.Jg/kg on ND 

Heptachlor epoxide j.Jg/kg on ND 

Methoxychlor j.Jg/kg on ND 

Toxaphene j.Jg/kg on ND 

Semivolatiles 

2,4,5-Trichlorophenol mg/kg on ND 

Hart Crowser 
J-15302 

Date printed: 6/18/2003 Sheet 1 of 5 

Maximum 
. . 2002 PR<".~f~ SQL Criteria SQls Detects 

(1) > (:;(iteria > Criteria 

NA 1 .. 6 0/0 6n 
NA 67000 0/0 on 
0 .. 5 450 on 0/0 

NA 64 0/0 0/7 

NA 40900 0/0 on 
10.0 750 0/6 0/1 

0.05 310 0/6 0/1 

0 .. 5 5100 on 0/0 

2 .. 5 5100 on 0/0 

NA 100000 0/0 on 

13.4 10000 0/6 0/1 

33 .. 5 7000 on 0/0 

33.5 7000 on 0/0 

33.5 100 on 0/0 

33.5 360 on 0/0 

33 .. 5 6470 on 0/0 

33.5 1300 on 0/0 

750.0 6500 on 0/0 

335 NA - -
33 .. 5 110 on 0/0 

33.5 3694000 on 0/0 

33.5 3694000 on 0/0 

33 .. 5 3694000 on 0/0 

33 .. 5 185000 on 0/0 

33 .. 5 185000 on 0/0 

33 .. 5 185000 on 0/0 

33.5 1700 on 0/0 

33.5 6470 on 0/0 

33.5 380 on 0/0 

33.5 190 on 0/0 

33.5 3078000 on 0/0 

1000 .. 0 1600 on 0/0 

500 61600 on 0/0 
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Table A-4 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Utility Corridor 

Analyte Group Detection Maximum 
Analyte Units ·Frequency Detection 

__:cc 

2,4,6-Trichlorophenol mg/kg 0/7 NO 

2,4-0ichlorophenol mglkg 0/7 NO 

2,4-0imethylphenol mglkg 017 NO 

2,4-0initrophenol mg/kg 017 NO 

2,4-0initrotoluene mg/kg 017 NO 

2,6-Dinitrotoluene mg/kg 017 NO 

2-Chloronaphthalene mg/kg 017 NO 

2-Chlorophenol mg/kg 017 NO 

2-Methylnaphthalene mg/kg 017 NO 

2-Methylphenol mg/kg 0/7 NO 

2-Nitroaniline mg/kg 017 NO 

2-Nitrophenol mg/kg 017 NO 

3,3-Dichlorobenzidine mg/kg 017 NO 

3-Nitroaniline mg/kg 0/7 NO 

4,6-dinitro-2-methylphenol mg/kg 017 NO 

4-Bromophenyl phenyl ether mg/kg 017 NO 

4-Chloroaniline mg/kg 017 NO 

4-Chlorophenyl phenyl ether mg/kg 017 ND 

4-Chlorophenyl-3-methylphen mg/kg 017 NO 

4-Methylphenol mg/kg 017 NO 

4-Nitroaniline mg/kg 017 NO 

4-Nitrophenol mglkg 017 NO 

Acenaphthene mg/kg 2/36 2 .. 65 

Acenaphthylene mg/kg 5/36 0 .. 0477 

Anthracene mg/kg 8/36 1 .. 35 

Benzo(a)anthracene mg/kg 18/36 0 .. 352 

Benzo(a)pyrene mg/kg 17/36 0 .. 28 

Benzo(b )fluoranthene mg/kg 17/36 0 .. 169 

Benzo(ghi)perylene mglkg 16/36 0 .. 15 

Benzo(k)fluoranthene mg/kg 13/36 0 .. 1.99 

Benzoic acid mg/kg 017 NO 

Benzyl alcohol mg/kg 0/7 NO 

Bis(2-chloroethoxy)methane mglkg 017 NO 

Bis(2 .. chloroethyl)ether mg/kg 017 NO 

Bis(2-chloroisopropyl)ether mg/kg 017 ND 

Bis(2-ethylhexyl)phthalate mg/kg 4/7 5 .. 97 

Butyl benzyl phthalate mg/kg 0/7 NO 

Hart Crowser 
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Maximuin 2002PRGs 
SQL c----c-- -- ------

Criteria SOLs Detects 
(lJ >Criteria >Criteria 

50 .. 0 62 0/7 0/0 

50 .. 0 1800 017 0/0 

100.0 12300 017 0/0 

200 .. 0 1200 017 0/0 

50 .. 0 1200 017 0/0 

50 .. 0 620 017 0/0 

50 .. 0 23000 017 0/0 

50.0 240 017 0/0 

50.0 NA - -
50 .. 0 30800 017 0/0 

50 .. 0 18 1/7 0/0 

50 .. 0 NA - -
100 .. 0 . 3 .. 8 3/7 0/0 

100.0 NA - -
100.0 NA - -
50 .. 0 NA - -
200.0 2500 017 0/0 

50 .. 0 NA .. -

50 .. 0 NA - -
50 .. 0 3100 0/7 010 

50 .. 0 NA .. -
100 .. 0 NA - .. 

0.67 29200 0/34 0/2 

1 .. 68 29212 0/31 0/5 

0 .. 67 100000 0/28 0/8 

0 .. 67 2.1 0/18 0/18 

0 .. 67 0.21 1/19 2/17 

0 .. 67 2.1 0/19 0/17 

0.67 29126 0/20 0/16 

0..67 21 0/23 0/13 

100.0 100000 017 0/0 

50 .. 0 100000 017 0/0 

50 .. 0 NA - -
50 .. 0 0.55 3/7 010 

50 .. 0 7.4 1/7 0/0 

200.0 120 1/3 0/4 

50 .. 0 100000 0/7 010 
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Table A-4 - Data Quality Evaluation of Soil Chemistry 
Results 
Will bridge Terminal - Utility Corridor 

Analyte Group Detec,ion .· ·. ~axililum 
Analyte Units Frequenc:V Detection 

.·.•. 
Chrysene mglkg 18/36 0.834 

Di-n-butyl phthalate mglkg 017 NO 

Di-n-octyl phthalate mg/kg 017 NO 

Oibenzo(a,h )anthracene mg/kg 7/36 0.0446 

Dibenzofuran mg/kg 017 NO 

Diethyi phthalate mg/kg 017 NO 

Dimethyl phthalate mg/kg 017 NO 

Fluoranthene mg/kg 22/36 1 .. 89 

Fluorene mg/kg 5/36 4 .. 3 

Hexachlorobenzene mg/kg 017 NO 

Hexachtorobutadiene mg/kg 0/7 NO 

Hexachlorocyclopentadiene mg/kg 017 NO 

Hexachloroethane mg/kg 017 NO 

lndeno(1 ,2,3-cd)pyrene mg/kg 14/36 0 .. 103 

lsophorone mg/kg 017 NO 

N-nitrosOdi-n-propylamine mg/kg 017 NO 

N-nitrosodiphenylamine mg/kg 017 NO 

Naphthalene mg/kg 5/36 0 .. 102 

Nitrobenzene mg/kg 017 NO 

Pentachlorophenol mg/kg 0/7 NO 
-

Phenanthrene mg/kg 18/36 7..84 

Phenol mglkg 017 NO 

Pyrene mg/kg 23/36 2 .. 17 
-

Volatiles 

1,1, 1 ,2-Tetrachloroethane mg/kg 017 NO 

1,1, 1-Trichloroethane mg/kg 017 NO 

1 , 1 ,2,2-Tetrachloroethane mg/kg 017 NO 

1,1 ,2-Trichloroethane mg/kg 017 NO 

1, 1··0ichloroethane mg/kg 017 NO 

1, 1-Dichloroethene mg/kg 017 NO 

1, 1-Dichloropropene mg/kg 017 NO 

1 ,2,3-T richlorobenzene mg/kg 017 NO 

1 ,2,3-Trichloropropane mg/kg 017 NO 

1 ,2,4-Trichlorobenzene mg/kg 017 NO 

1 ,2,4-Trimethylbenzene mg/kg 017 NO 

1 ,2-Dibromo-3-chloropropane mg/kg 0/7 NO 

1 ,2-Dibromoethane mg/kg 017 NO 
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Maximum 2002 PRGs 
SQL ·--. --.--· 

SQLs Criteria Detects 
(1) >Criteria >Criteria 

0 .. 0335 210 0/18 0/18 

100 .. 0 62000 017 0/0 

500 24600 017 0/0 

50 .. 0 0 .. 21 7/29 017 

50 .. 0 3100 017 0/0 

50..0 100000 017 0/0 

50 .. 0 100000 017 0/0 

0 .. 67 22000 0/14 0/22 

0 .. 67 26300 0/31 0/5 

50.0 u 3/7 0/0 

0 .. 2 22 017 0/0 

100 .. 0 3700 017 0/0 

100 .. 0 120 017 0/0 

0 .. 67 2.1 0/22 0/14 

50.0 1800 017 0/0 

50.0 0 .. 25 717 0/0 

50.0 350 017 0/0 

0 .. 168 190 0/31 0/5 

50.0 100 017 0/0 

100 .. 0 9 3/7 0/0 

0..0335 100000 0/18 0/18 

50 .. 0 100000 017 0/0 

0.0134 29100 0/13 0/23 

0.1 7.3 017 0/0 

0 .. 1 1200 017 0/0 

0 .. 1 0 .. 93 017 0/0 

0 .. 1 1 .. 6 017 0/0 

0 .. 1 1700 017 0/0 

0 .. 1 410 017 0/0 

0 .. 1 NA - -
01 NA - -

0 .. 1 0.01 717 0/0 

0 .. 1 3000 017 0/0 

0 .. 1 170 017 0/0 

0..1 2 017 0/0 

0 .. 1 0.03 717 010 
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Table A-4 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Utility Corridor 

Ancilyte GrOliP Detection Maxill'uim 
Analyte Units Frequency Detection 

1 ,2-0ichlorobenzene mglkg 0/7 NO 

1 ,2-0ichloroethane mg/kg 0/7 NO 

1 ,2-0ichloropropane mg/kg 0/7 NO 

1 ,3,5-Trimethylbenzene mg/kg 0/7 NO 

1 ,3-0ichlorobenzene mg/kg 0/7 NO 

1 ,3-0ichloropropane mg/kg 0/7 NO 

1 ,4--0ichlorobenzene mg/kg 0/7 NO 

2,2-0ichloropropane mglkg 0/7 NO 

2-Butanone mg/kg 0/7 NO 

2-Chlorotoluene mg/kg 0/7 NO 

2-Hexanone mg/kg 0/7 NO 

4-Chlorotoluene mg/kg 0/7 NO 

4-Methyl-2-pentanone mg/kg 0/7 NO 

Acetone mg/kg 0/7 NO 

Benzene mglkg 0/36 NO 
--1-· 

Bromobenzene mglkg 0/7 NO 

Bromochloromethane mglkg 0/7 NO 

Bromodichloromethane mglkg 0/7 NO 

Bromoform mg/kg 0/7 NO 

Bromomethane mg/kg 0/7 NO 

Carbon tetrachloride mg/kg 0/7 NO 

Chlorobenzene mg/kg 0/7 NO 

Chloroethane mg/kg 0/7 NO 

Chloroform mg/kg 0/7 NO 

Chloromethane mglkg 0/7 NO 

Cis-1 ,2-dichloroethene mg/kg on NO 

Cis-1 ,3-dichloropropene mg/kg 0/7 NO 

Dibromochloromethane mg/kg 0/7 NO 

Dibromomethane mg/kg 0/7 NO 

Oichlorodifluoromethane mg/kg on NO 

Ethylbenzene mg/kg 3/36 1 .. 34 

lsopropylbenzene mg/kg 1/7 0.497 

Methylene chloride mglkg 0/7 NO 

N-butyfbenzene mglkg 1n 1 .. 86 

N-propylbenzene mg/kg 1n 2.43 

P-isopropyltofuene mg/kg on NO 

Sec-butyfbenzene mg/kg 1/7 0 .. 531 
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Maximum 2002PRGs 
SQL 1----7-~.----. -·--'-- -~-

Criteria SQLs Detects 
(1) >Criteria >Criteria 

0 .. 1 370 0/7 010 

0 .. 1 0 .. 6 0/7 0/0 

0 .. 1 0..74 0/7 0/0 

0.1 70 0/7 'Qj() 

0 .. 1 63 0/7 0/0 

0 .. 1 NA - -
0 .. 1 7..9 0/7 0/0 

0.1 NA - .• 

2.5 27100 0/7 0/0 

0 .. 1 560 0/7 0/0 

1 .. 0 NA - -
0 .. 1 NA - -
0.5 2800 0/7 0/0 

2 .. 5 6000 0/7 0/0 

0 .. 1 1 .. 3 0/36 0/0 

0.1 92 0/7 0/0 

0.1 NA .. -
0 .. 1 1 .. 8 0/7 0/0 

0 .. 1 NA - -
1 .. 0 13 0/7 0/0 

0 .. 1 0 .. 55 0/7 0/0 

0.1 530 0/7 0/0 

0.5 6 .. 5 0/7 0/0 

0 .. 1 12 0/7 0/0 

0 .. 5 2 .. 7 0/7 0/0 

0 .. 1 150 0/7 0/0 

0..1 1 .. 8 on 010 
-

01 2 .. 6 0/7 010 

0 .. 1 230 0/7 0/0 

0..5 310 0/7 0/0 

0.05 20 0/33 0/3 

0 .. 1 520 0/6 0/1 

0 .. 5 21 on 0/0 

0 .. 1 240 0/6 0/1 
--

0 .. 1 240 0/6 0/1 

0 .. 1 NA - -
0 .. 1 220 0/6 0/1 
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Table A-4 - Data Quality Evaluation of Soil Chemistry 
Results 
Willbridge Terminal - Utility Corridor 

I 
Analyte Group 1 • Detection Maximum 

Analyte UnitS ·Frequency Detection 

·. .· 

Styrene mg/kg Ofl ND 

Tert-butylbenzene mg/kg Ofl ND 

Tetrachloroethene mglkg Ofl ND 

Toluene mg/kg 3/36 1 .. 27 

Trans-1,2-dichloroethene mg/kg Ofl ND 

Trans-1,3-dichloropropene mglkg Ofl ND 

Trichloroethane mg/kg Ofl ND 

Trichlorofluoromethane mglkg Ofl ND 

Vinyl chloride mglkg Ofl ND 

Xylenes mg/kg 3/36 3..79 

Report Name: COPC Screening of Chern Results-RA 

Footnotes: 

Hart Crowser 
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Maximum 2002 PRGs 
SQL Criteria 

--.---~-

SQls Detects 
(1) >Criteria >Criteria 

0 .. 1 1700 Ofl 010 

0 .. 1 390 Ofl 0/0 

0 .. 1 3 .. 4 Ofl 0/0 

0 .. 05 520 0/33 0/3 

0 1 240 Ofl 0/0 

0 .. 1 NA - -
--

0..1 0 .. 12 Ofl 0/0 

0 .. 1 2000 Ofl 0/0 

0 .. 5 0 . .75 Ofl 0/0 

0 .. 05 420 0/33 0/3 

C1iteria: EPA Region 9 Industrial Soil PRG (based on a crucinogenic risk of IE-6 or an HQ of 1 0) 
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Table A-5 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Kinder Morgan 

.Arlatyte Group Detection ····- M<iximuin 
Mafyte Units FrequenC::y oEitEictidn 
.. .. -_. .. I _• . 

Dissolved Metals 

Arsenic mg/L 13/14 0 .. 0234 

Barium mg/L 14/14 0.191 

Cadmium mg/L 2/14 0 .. 0018 

Chromium mg/L 2/14 0 .. 0015 

Copper mg/L 0/6 ND 

Lead mg/L 2/14 0..161 
r--
Mercury mg/L 5/14 0 .. 0006 

Selenium mg/L 1/14 0 .. 0013 

Silver mg/L 2/14 0 .. 0016 

Zinc mg/L 5/6 0 .. 0413 

Total Metals 

Arsenic mg/L 143/153 0..162 

Barium mg/L 152/153 0.67 

Cadmium mg/L 21/153 0..007 

Chromium mg/L 100/153 0 .. 0344 

Copper mg/L 88/129 0.144 

Lead mg/L 99/153 0 .. 0786 

Mercury mg/L 12/153 0 .. 0008 

Selenium mg/L 38/153 0.0048 

Silver mg/L 9/153 0 .. 0071 

Zinc mg/L 99/129 0 208 

Pesticides/PCBs 

4,4'-DDD IJQ/L 1/24 0.415 

4,4'-DDE IJQ/L 0/24 NO 

4,4'-DDT iJg/L 0/24 NO 

Aldrin IJQ/L 0/24 ND 

Alpha-BHC IJg/L 1/24 0.131 

Alpha-chlordane IJg/L 0/24 ND 

Beta-BHC IJg/L 0/24 ND 

Chlordane (tech) IJQ/L 0/24 ND 

Delta-BHC IJQ/L 0/24 NO 

Dieldrin IJQ/L 0/24 NO 

Endosulfan I IJQ/L 0/24 ND 

Endosulfan II IJQ/L 0/24 NO 

Endosulfan sulfate IJg/L 0/24 NO 
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Maximum 2002 PRGs 
SQL -Criteri~J; SOLs Detects 

(I) > Criteria >Criteria 

0.001 4.5E-05 1/1 13/13 

NA 2 .. 6 0/0 0/14 

0.001 0.018 0/12 0/2 

0 .. 001 0 .. 11 0/12 0/2 

0.002 1.5 0/6 0/0 

0 .. 001 0 .. 015 0/12 1/2 

0 .. 0005 0..011 0/9 0/5 

0.001 0.18 0/13 0/1 

0..001 0 .. 18 0/12 0/2 

0 .. 005 11 0/1 0/5 

0 .. 002 45E-05 10/10 143/143 

0.01 2 .. 6 0/1 0/152 

0 001 0.018 0/132 0/21 

0001 0 .. 11 0/53 0/100 

0 .. 002 1 .. 5 0/41 0/88 

0.001 0 .. 015 0/54 18/99 

0 .. 002 0 .. 011 0/141 0/12 

0.005 0 .. 18 01115 0/38 

0.001 0 .. 18 0/144 0/9 

0 .. 01 11 0/30 0/99 

2 .. 0 0 .. 28 2/23 1/1 

2 .. 0 0 .. 2 2/24 0/0 

2 .. 0 0 .. 2 2/24 0/0 

2 .. 0 0..004 24/24 0/0 

2 .. 0 0011 23/23 1/1 

2 .. 0 0 .. 19 2/24 0/0 

2 .. 0 0.037 24/24 0/0 

20 .. 0 0 .. 19 24/24 0/0 

2 .. 0 NA - -
2 .. 0 0.0042 24/24 0/0 

2 .. 0 220 0/24 0/0 

2 .. 0 220 0/24 0/0 

2.0 220 0/24 0/0 
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Table A-5 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Kinder Morgan 

Analyte 'Group . {)etection · .. , ~~xiintJ!ll 
Analyte Units Frequency Detection 

Endrin !JQ/L 0/24 NO 

Endrin aldehyde !Jg/L 0/24 NO 

Endrin ketone IJQ/L 0/24 NO 

Gamma-BHC (lindane) !JQ/L 1/24 9 . .43 
r---
Gamma--chlordane !Jg/L 0/24 NO 

Heptachlor !Jg/L 0/24 NO 

Heptachlor epoxide !Jg/L 0/24 NO 

Methoxychlor !JQ/L 0/24 NO 

Toxaphene !Jg/L 0/24 NO 

Semivolatiles 

2,4,5-Trichlorophenol !Jg/L 0/10 NO 

2,4,6-T richlorophenol !Jg/L 0/10 NO 

2,4-0ichlorophenol !Jg/L 0/10 NO 

2,4-0imethylphenol !Jg/L 1/10 40 .. 6 

2,4-0initrophenol !Jg/L 0/10 NO 

2,4-0initrotoluene !Jg/L 0/10 NO 

2,6-0initrotoluene !Jg/L 0/10 NO 

2-Chloronaphthalene !Jg/L 0/10 NO 

2-Chlorophenol !Jg/L 0/10 NO 

2-Methylnaphthalene !Jg/L 1/10 108 .. 0 

2-Methylphenol !Jg/L 0/10 NO 

2-Nitroaniline J.lg/L 0/10 NO 

2-Nitrophenol IJQ/L 0/10 NO 

3,3-0ichlorobenzidine !Jg/L 0/10 NO 

3-Nitroaniline !Jg/L 0/10 NO 

4,6-dinitro-2-methylphenol IJQ/L 0/10 NO 
-

4-Bromophenyl phenyl ether !Jg/L 0/10 NO 

4--Chloroaniline !Jg/L 0/10 NO 

4-Chlorophenyl phenyl ether !Jg/L 0/10 NO 

4-·Chlorophenyl-3-methylphen !Jg/L 0/10 NO 

4-Methylphenol !Jg/L 1/10 16 .. 5 

4-Nitroaniline !JQ/L 0/10 NO 

.4-Nitrophenol !Jg/L 0/10 NO 

Acenaphthene !JQ/L 69/129 5.6 

Acenaphthylene !Jg/L 4/117 53 .. 3 

Anthracene !Jg/L 7/117 0 .. 561 

Benzo(a)anthracene !Jg/L 5/116 0 .. 13 
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··Maximum 2002PRGs 
SQL SOls 

--~ 

Criteria Detects 
(1) >Criteria >Criteria 

2.0 11 0/24 0/0 

2 .. 0 11 0/24 0/0 

2 .. 0 11 0/24 0/0 

2 .. 0 0 .. 052 23/23 1/1 

2 .. 0 0 .. 19 2/24 0/0 

2 .. 0 0.015 24/24 0/0 

2 .. 0 0.0074 24/24 0/0 

2.0 180 0/24 0/0 

20 .. 0 0 .. 061 24/24 0/0 

50 3600 0/10 0/0 

5 .. 0 3 .. 6 10/10 0/0 

5.0 110 0/10 0/0 

10 .. 0 730 0/9 0/1 

25 .. 0 73 0/10 0/0 

5 .. 0 73 0/10 0/0 

5 .. 0 36 0/10 0/0 

5.0 490 0/10 0/0 

5 .. 0 30 0/10 0/0 

5 .. 0 NA .. -
10 .. 0 1800 0/10 0/0 

5 .. 0 1 10/10 0/0 

5.0 NA - -
5 .. 0 0.15 10/10 0/0 

10.0 NA - -

10 .. 0 NA - .. 

5.0 NA - -
20 .. 0 150 0/10 0/0 

5 .. 0 NA - -
--

5.0 NA - -

5.0 180 0/9 0/1 

10.0 NA - -
25 .. 0 NA - -

5 .. 0 370 0/60 0/69 

5 .. 0 370 0/113 0/4 

5.0 1800 0/110 on 
5.0 0.092 94/111 2/5 
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Table A-5 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Kinder Morgan 

· Analyte Group Detection M;~l(imurn 
AmiiYte Units Frequency Detection 

.. ,.· ,. 

Benzo{a)pyrene J.lg/L 3/116 0 .. 128 

Benzo{b )fluoranthene J.IQ/L 4/116 0 .. 22 

Benzo{ghi)perylene J.IQ/L 5/115 0 .. 14 

Benzo{k)fluoranthene J.lg/L 3/115 0 .. 135 

Benzoic acid J.lg/L 0/10 NO 

Benzyl alcohol J.IQIL. 0/10 NO 

Bis{2-chloroethoxy)methane J.IQ/L 0/10 NO 

Bis{2-chloroethyl)ether J.IQ/l. 0/10 NO 

Bis{2-chloroisopropyl)ether J.IQ/L 0/10 NO 

Bis{2-ethylhexyl)phthalate J.IQ/l. 1/10 15.9 
-----
Butyl benzyl phthalate J.IQ/l. 0/10 NO 

Chrysene J.lg/L 7/117 583 .. 0 

Di-n-butyl phthalate J.IQ/L 0/10 NO 

Di-n-octyl phthalate J.IQ/L 0/10 NO 

Dibenzo(a,h)anthracene J.lg/L 1/115 0.1 

Dibenzofuran J.lg/l. 0/10 NO 

Diethyl phthalate J.IQ/l. 0/10 NO 
t-----

Dimethyl phthalate J.IQ/L 0/10 NO 
-

Fluoranthene J.lg/L 22/120 1 .. 23 

Fluorene J.lg/L 42/127 8 .. 02 

Hexachlorobenzene J.IQ/L 0/10 NO 

Hexachlorobutadiene J.IQ/L 0/10 NO 

Hexachlorocyclopentadiene J.lg/L 0/10 NO 

Hexachloroethane J.IQ/L 0/10 NO 

lndeno{1 ,2,3-cd)pyrene J.IQ/L 5/115 0.14 

lsophorone J.IQ/L 0/10 NO 

N-nitrosodi-n-propylamine J-19/L 0/10 NO 

N-nitrosodiphenylamine J.IQIL 0/10 NO 

Naphthalene J.lg/L 34/125 572 .. 0 

Nitrobenzene J.IQ/L 0/10 NO 

Pentachlorophenol J.IQ/L 0/10 NO 

Phenanthrene J.lg/L 49/127 8 .. 69 

Phenol IJQIL 0/10 NO 

Pyrene J.IQ/L 30/123 2.71 

Volatiles 

1,1, 1 ,2-Tetrachloroethane J.IQ/L 0/10 NO 

1 , 1, 1-Trichloroethane J.IQ/L 0/10 NO 

·' 
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Maximum 2002 PRGs 
SQL Criteria SQls Detects 

(1) >Criteria >Criteria 
5 .. 0 0 .. 0092 113/113 3/3 

5.0 0 .. 092 94/112 2/4 

5..0 180 0/110 0/5 

5 .. 0 0 .. 92 10/112 0/3 

50 .. 0 150000 0/10 0/0 

10 .. 0 11000 0/10 0/0 

10 .. 0 NA - -

5 .. 0 0 .. 0098 10/10 0/0 

10.0 0 .. 27 10/10 0/0 

10 .. 0 4 .. 8 9/9 1/1 

5.0 7300 0/10 0/0 

5..0 9 .. 2 0/110 1fl 

5 .. 0 3600 0/10 0/0 

5 .. 0 1500 0/10 0/0 

5.0 0 .. 0092 114/114 1/1 

5 .. 0 24 0/10 0/0 

5 .. 0 29000 0/10 0/0 

5 .. 0 360000 0/10 0/0 

5 .. 0 1500 0/98 0/22 

5 .. 0 240 0/85 0/42 

5 .. 0 0.042 10/10 0/0 

10 .. 0 0.86 10/10 0/0 

10 .. 0 220 0/10 0/0 

10 .. 0 4 .. 8 10/10 0/0 

5 . .0 0.092 92/110 4/5 

5 .. 0 71 0/10 010 
-

10 .. 0 0 .. 0096 10/10 010 

5 .. 0 14 0/10 0/0 

10 .. 0 6 .. 2 1/91 16/34 

5.0 34 10/10 0/0 

10 .. 0 0 .. 56 10/10 0/0 

5 . .0 1800 on8 0/49 

5 .. 0 22000 0/10 0/0 

5 .. 0 180 0/93 0/30 
--

100 .. 0 043 10/10 0/0 

100 .. 0 3200 0/10 010 
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Table A-5 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Kinder Morgan 

Analyte Group Detectiorf · ·. IIJia~ill"lurn ··· 
Anal)'te Units ·. Frequer,cy Detection· 

... 
1,1,2,2-Tetrachloroethane IJQ/L 0/10 NO 

1,1,2-Trichloroethane tJg/L 0/10 NO 

1,1-Dichloroethane tJg/l. 0/10 NO 

1,1-0ichloroethene IJQ/L 0/10 NO 

1,1-0ichloropropene tJg/L 0/10 NO 

1,2,3-Trichlorobenzene IJQ/L 0/10 NO 

1,2,3-Trichloropropane IJQ/L 0/10 NO 

1,2,4-Trichlorobenzene IJQ/L 0/10 NO 

1,2,4-Trimethylbenzene tJg/l. 1/10 1360 .. 0 

1,2-0ibromo-3-chloropropane IJQ/L 0/10 NO 

1,2··Dibromoethane IJQ/L 0/10 NO 
-- . 
1,2-0ichlorobenzene IJQ/l. 0/10 NO 

1,2-Dichloroethane tJg/L. 0/10 NO 

1,2-0ichloropropane tJg/L 0/10 NO 

1,3,5-Trimethylbenzene IJQ/L 2/10 327..0 

1,3-0ichlorobenzene IJQ/L 0/10 NO 

1,3-Dichloropropane IJQ/L 0/10 NO 
r--- . 

1 ,4-0ichlorobenzene tJg/L 0/10 NO 
I---· 

2,2-0ichloropropane tJg/L 0/10 NO 

2-Butanone tJg/L 0/10 NO 

2-Chlorotoluene tJg/L 0/10 NO 

2-Hexanone tJg/L 0/10 NO 

4-Chlorotoluene tJg/L 0/10 NO 

4-Methyl-2-pentanone Jlg/L 0/10 NO 
-

Acetone tJg/L 0/10 NO 

Benzene J.IQ/L 55/139 6200 .. 0 

Bromobenzene J.IQ/L 0/10 NO 

Bromochloromethane IJQ/L 0/10 NO 

Bromodichloromethane J.IQ/L 0/10 NO 

Bromoform IJQ/L 0/10 NO 

Bromomethane J.IQ/L 0/10 NO 

Carbon tetrachloride tJg/L 0/10 NO 

Chlorobenzene IJQ/L 0/10 NO 

Chloroethane J.IQ/L 0/10 NO 

Chloroform Jlg/L 1/10 679 
r-=-:-· 

Chloromethane IJQ/L 0/10 NO 

Cis-·1,2-dichloroethene J.IQ/L 0/10 NO 
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Maxirnurn 2002 PRGs 
saL -~-·c-

Criteria SQLs DetectS 

c:o' 
. (1} >Criteria >Criteria 

100 .. 0 0 .. 055 10/10 0/0 

100 .. 0 0 .. 2 10/10 0/0 

100 .. 0 810 0/10 0/0 

100.0 340 0/10 0/0 

100 .. 0 NA - -
100.0 NA .. -
100 .. 0 0.0056 10/10 0/0 

5 .. 0 190 0/10 0/0 

5 .. 0 12 0/9 1/1 

100 .. 0 0 .. 048 10/10 0/0 

100 .. 0 0.00076 10/10 0/0 

5.0 370 0/10 0/0 

100 .. 0 0 .. 12 10/10 0/0 

100 .. 0 0 .. 16 10/10 0/0 

2 .. 0 12 0/8 1/2 

5.0 5 .. 5 0/10 0/0 

100 .. 0 NA - -
5 .. 0 0.5 10/10 0/0 

100 .. 0 NA - -
2500 .. 0 1900 1/10 0/0 

1000 120 0/10 0/0 

1000.0 NA - -
100 .. 0 NA - -
500 .. 0 160 1/10 0/0 

2500 .. 0 610 1/10 0/0 

2 .. 0 0 .. 34 84/84 54/55 

100 .. 0 20 1/10 0/0 

100.0 NA - -
100 .. 0 0 .. 18 10/10 0/0 

100.0 8..5 1/10 0/0 

1000 .. 0 8 . .7 10/10 0/0 

100.0 0 .. 17 10/10 0/0 

100.0 110 0/10 0/0 

100..0 4.6 2/10 0/0 

100.0 6 .. 2 1/9 1/1 

500.0 1.5 10/10 0/0 

100 .. 0 61 1/10 0/0 
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Table A-5 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Kinder Morgan 

. 
Arialyte Group ·. Detection Maxirriurn 

· Ariatyte Uri its • Frequel\t:y oeiedio., 
I 

Cis-1,3-dichloropropene IJg/L 0/10 NO 

Oibromochloromethane IJg/L 0/10 NO 

Oibromomethane 1-fg/L 0/10 NO 

Oichlorodifluoromethane 1-fg/L 0/10 NO 

Ethylbenzene 1-fg/L 48/142 4880.0 

lsopropylbenzene 1-fg/L 3/10 13 .. 8 

Methylene chloride 1-fg/L 0/10 NO 

N-butylbenzene 1-fg/L 1/10 4 .. 44 

N-propylbenzene 1-fg/L 4/10 163 .. 0 

P-isopropyltoluene 1-fg/L 2/10 2 .. 02 

Sec~butylbenzene IJg/L 2/10 4 .. 96 

Styrene 1-fg/L 0/10 NO 
f---· 
Tert-butylbenzene 1-fg/L 0/10 NO 

Tetrachloroethene 1-fg/L 0/10 NO 

Toluene 1-fg/L 55/145 2820 .. 0 

Trans-1,2-dichloroethene f.lg/L 0/10 NO 

Trans··1,3-dichloropropene 1-fg/L 0/10 NO 

Trichloroethene 1-fg/L 0/10 NO 

Trichlorofluoromethane 1-fg/L 0/10 NO 
-· 
Vinyl chloride 1-fg/L 0/10 NO 

Xylenes 1-fg/L 62/145 14900 .. 0 

Report Name: COPC Screening of Chern Results-RA 

Footnotes: 

Hart Crowser 
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Maximum 2002PRGs 
SQL Criteria SOLs Detects 

.... (1) >Criteria >Criteria 
100 .. 0 0.4 10/10 0/0 

100 .. 0 0.13 10/10 0/0 

100 .. 0 61 1/10 0/0 

500.0 390 1/10 0/0 

2 .. 0 1300 0/94 13/48 

100 .. 0 660 017 0/3 

500 .. 0 4 .. 3 10/10 0/0 

100 .. 0 240 0/9 0/1 

1 .. 0 240 0/6 0/4 

100..0 NA - -
100 .. 0 240 0/8 0/2 

100 .. 0 1600 0/10 0/0 

100 .. 0 240 0/10 0/0 

100 .. 0 0.66 10/10 0/0 
--

5 .. 0 720 0/90 13/55 

100 .. 0 120 0/10 0/0 

100.0 0.4 10/10 0/0 

100 .. 0 0028 10/10 0/0 

100 .. 0 1300 0/10 0/0 

100 .. 0 0.02 10/10 0/0 

4 .. 0 210 0/83 14/62 

1 Criteria: EPA Region 9 Tap Water PRG (based on a carcinogenic risk of IE-6 or an HQ of 10). 
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Table A-6 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Chevron 

AnalytE! Group ' Detection , Maximum 
Ailalyte Units Frequency oet(iction 

-·· 
_· 

Dissolved Metals 

Arsenic mg/L 8/9 00375 

Barium mg/L 9/9 0 .. 0723 

Cadmium mg/L 0/9 NO 

Chromium mg/L 1/9 0001 

Copper mg/L 0/5 NO 

Lead mg/L 1/9 0.0011 

Mercury mg/L 3/9 0 .. 0004 

Selenium mg/L 0/9 NO 

Silver mg/L 0/9 NO 

Zinc mg/L 5/5 0.019 

Total Metals 

Arsenic mg/L 111/115 0 .. 0827 

Barium mg/L 116/116 1 .. 33 

Cadmium mg/L 27/115 0.0355 

Chromium mg/L 79/116 0 .. 217 

Copper mg/L 73/100 0 .. 242 

Lead mg/L 78/116 0 .. 132 

Mercury mg/L 14/115 0.0018 

Selenium mg/L 58/116 0 .. 0045 

Silver mg/L 11/115 0005 

Zinc mg/L 74/100 0.428 

Semivolatiles 

2,4,5-T richlorophenol J.lg/L 017 NO 

2,4,6-Trichlorophenol J.IQ/L 017 NO 

2,4-0ichlorophenol J.IQ/L 017 NO 

2,4-0imethylphenol J.IQ/L 017 NO 

2,4-0initrophenol J.IQIL 017 NO 

2,4-0initrotoluene J.lg/L 017 NO 

2,6-0initrotoluene J.IQ/L 017 NO 

2-Chloronaphthalene J.IQ/L 017 NO 

2-Chlorophenol J.IQ/L 017 NO 

2-Methylnaphthalene J.IQ/L 317 41.4 

2-Methylphenol J.IQIL 017 NO 

2-Nitroaniline J.IQ/L 017 NO 

2-Nitrophenol J.lg/L 017 NO 

Hart Crowser 
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Date printed: 6/1812003 Sheet 1 of 5 

Maximum ,, , , 2002 PRj_---,-SOL Criteria SQLs Detects 
(1) > Criteria > Criteria 

0.001 4.5E-05 1/1 8/8 

NA 2 .. 6 0/0 0/9 

0 .. 001 0018 0/9 0/0 

0.001 0 .. 11 0/8 0/1 

0.002 1.5 0/5 0/0 

0 .. 001 0015 0/8 0/1 

0.0005 0011 0/6 0/3 

0.001 0.18 0/9 0/0 

0 .. 001 0.18 0/9 0/0 

NA 11 0/0 0/5 

0 .. 001 4 .. 5E-05 4/4 111/111 

NA 2.6 0/0 0/116 

0 .. 005 0.018 0/88 2/27 

0.001 0 .. 11 0/37 4/79 

0 .. 002 1 .. 5 0/27 0/73 

0.001 0015 0/38 28/78 

0 .. 001 0 011 0/101 0/14 

0..005 0.18 0/58 0/58 

0.005 0 .. 18 0/104 0/11 

0 .. 01 11 0/26 0174 

50.0 3600 017 0/0 
--

50 .. 0 3.6 717 0/0 

50 .. 0 110 017 0/0 

1000 730 017 0/0 

2500 73 1/7 0/0 

50..0 73 017 0/0 

50..0 36 1/7 0/0 

50.0 490 017 0/0 

50.0 30 1/7 0/0 

500 NA - -

100.0 1800 017 0/0 

50 .. 0 1 717 0/0 

500 NA - -

COP0020622 



Table A-6 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal- Chevron 

Analyte Group Detection Maximt.hn 
Arial}ite Units Frequimcy oetection 

. 

3,3-Dichlorobenzidine IJg/L 0/7 NO 

3-Nitroaniline IJQ/L 017 NO 

4,6-dinitro-2-methylphenol IJQ/L 0/7 NO 

4-Bromophenyl phenyl ether IJQ/L 0/7 NO 

4-Chloroaniline IJQ/L 0/7 NO 

4-Chlorophenyl phenyl ether IJg/L 0/7 NO 

4-Chlorophenyl-3-methylphen IJQ/L 0/7 NO 

4-Methylphenol IJQ/L 0/7 NO 

4-Nitroaniline IJQ/L 0/7 NO 

4-Nitrophenol IJQ/L 017 NO 

Acenaphthene IJQ/L 58/105 27 .. 6 
--

Acenaphthylene IJQ/L 6/98 0..4 
,-----
Anthracene IJQ/L 19/103 1 .. 85 

Benzo(a)anthracene IJQ/L 13/102 1.36 

Benzo(a)pyrene IJQ/L 14/100 2 .. 47 

Benzo(b )fluoranthene IJQ/L 16/101 2 .. 98 

Benzo(ghi)perylene IJQ/L 17/100 2 .. 92 

Benzo(k)fluoranthene J-IQ/L 8/100 1..3 

Benzoic acid IJQ/L 0/7 NO 

Benzyl alcohol IJQ/L 0/7 NO 

Bis(2-chloroethoxy)methane IJQ/L 0/7 NO 

Bis(2-chloroethyl)ether IJQ/L 017 NO 

Bis(2-chloroisopropyl)ether IJQ/L 0/7 NO 

Bis(2-ethylhexyl)phthalate IJQ/L 017 NO 

Butyl benzyl phthalate IJQ/L 0/7 NO 

Chrysene IJQ/L 16/104 2.29 

Di-n-butyl phthalate IJQ/L 0/7 NO 

Di-n-cetyl phthalate IJQ/L 0/7 NO 

Dibenzo(a,h)anthracene IJQ/L 4/99 3 . .42 

Dibenzofuran IJQ/L 017 NO 

Diethyl phthalate IJQ/L 017 NO 

Dimethyl phthalate IJQ/L 0/7 NO 

Fluoranthene IJQ/L 25/105 7.26 

Fluorene IJQ/L 76/107 172 .. 0 

Hexachlorobenzene !Jg/L 0/7 NO 

Hexachlorobutadiene !Jg/L 0/7 NO 

Hexachlorocyclopentadiene IJg/L 0/7 NO 
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Maximum 2002 PAGs 
-·--

oetects-c-SQL Criteria SQLs 
(1) >Criteria >Criteria 

50 .. 0 0 .. 15 717 0/0 

100.0 NA - -
100 .. 0 NA - -

50 .. 0 NA - -
200 .. 0 150 1/7 0/0 

50 .. 0 NA - -
50 .. 0 NA - -
50 .. 0 180 0/7 0/0 

100 .. 0 NA - -

2500 NA - -
50.0 370 0/47 0/58 

50.0 370 0/92 0/6 

50 .. 0 1800 0/84 0/19 

50 .. 0 0.092 86/89 10/13 

50 .. 0 0 .. 0092 86/86 14/14 
-

50 .. 0 0092 82/85 15/16 

50 .. 0 180 0/83 0/17 

50 .. 0 0.92 15/92 1/8 

500.0 150000 017 0/0--

100.0 11000 0/7 0/0 

100 .. 0 NA - -
50 .. 0 0 .. 0098 717 0/0 

100 .. 0 0 .. 27 7/7 010 

100.0 4 .. 8 7/7 0/0 

50 .. 0 7300 017 0/0 

50 .. 0 9 .. 2 6/88 0/16 

50 .. 0 3600 0/7 0/0 

50 .. 0 1500 017 0/0 

50.0 0 .. 0092 95/95 4/4 

50 .. 0 24 1/7 0/0 

50.0 29000 017 0/0 

50 .. 0 360000 0/7 0/0 

50 .. 0 1500 0/80 0/25 

50 .. 0 240 0/31 0/76 

50 .. 0 0 .. 042 717 0/0 

10 .. 0 0.86 7/7 0/0 

100.0 220 017 0/0 
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Table A-6 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Chevron 

Anal}lte ~roup Detection tiJiaximum 
AnaiYte Units Frequency Detection 

Hexachloroethane IJQ/L 0/7 NO 

lndeno(1 ,2,3-cd)pyrene JJg/L 15/100 1 .. 96 

lsophorone JJg/L 017 NO 

N ·nitrosodi-n-propylamine JJg/L 017 NO 

N-nitrosodiphenylamine JJg/L 017 NO 

Naphthalene IJQ/L 22/100 242 .. 0 

Nitrobenzene JJg/L 017 NO 

Pentachlorophenol IJQ/L 017 NO 

Phenanthrene JJg/L 70/111 264 .. 0 

Phenol IJQ/L 017 NO 

Pyrena IJQ/L 42/108 14 .. 6 

Volatiles 

1 , 1 , 1 ,2-Tetrachloroethane JJg/L 017 NO 

1,1, 1-Trichloroethane IJQ/L 017 NO 

1,1 ,2,2-Tetrachloroethane IJQ/L 017 NO 
--. 

1,1 ,2-Tnchloroethane IJQ/L 017 NO 

1 , 1-0ichloroethane JJg/L 017 NO 

1, 1-0ichloroethene IJQ/L 017 NO 

1 , 1-0ichloropropene JJg/L 017 NO 
-

1 ,2,3-Trichlorobenzene JJg/L 017 NO 

1 ,2,3-Trichloropropane JJg/L 017 NO 

1 ,2,4-Trichlorobenzene IJQ/L 017 NO 

1 ,2,4-Trimethylbenzene IJQ/L 1/7 47..9 

1 ,2-0ibromo-·3-chloropropane JJg/L 017 NO 

1 ,2-.0ibromoethane JJg/L 017 NO 

1 ,2-0ichlorobenzene IJQ/L 017 NO 

1 ,2-0ichloroethane JJg/L 017 NO 

1 ,2-0ichloropropane JJg/L 017 NO 

1 ,3,5-Trimethylbenzene IJQ/L 217 9 . .77 

1 ,3-0ichlorobenzene IJQ/L 017 NO 

1 ,3-0ichloropropane IJQ/L 017 NO 

1 ,4-0ichlorobenzene JJg/L 017 NO 

2,2-0ichloropropane !Jg/L 017 NO 

2-Butanone IJQ/L 017 NO 

2-Chlorotoluene IJQ/L 017 NO 

2-Hexanone !Jg/L 017 NO 

4-Chlorotoluene IJQ/L 0/7 NO 
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Maximum 2002 PRGs 
SQL Criteria SQLs Detects 

.. (1) >Criteria >Criteria 

100 .. 0 4 .. 8 717 0/0 

50.0 0.092 82/85 13/15 

500 71 017 0/0 

100 .. 0 0 .. 0096 717 0/0 

50 .. 0 14 1/7 0/0 

25 .. 0 6.2 5/78 7/22 

50 .. 0 3..4 717 0/0 

100 .. 0 0 .. 56 717 0/0 

50 .. 0 1800 0/41 0/70 

50 .. 0 22000 017 0/0 

50.0 180 0/66 0/42 

5 .. 0 0 .. 43 717 0/0 

5 .. 0 3200 017 0/0 

5 .. 0 0 .. 055 717 0/0 

5 .. 0 0 .. 2 717 0/0 

5.0 810 017 0/0 

5 .. 0 340 017 0/0 

5 .. 0 NA - .. 

5 .. 0 NA - .. 

5 .. 0 0 .. 0056 717 0/0 

5.0 190 017 0/0 

5.0 12 0/6 1/1 

10 .. 0 0 .. 048 717 0/0 

5 .. 0 0.00076 717 0/0 

5 .. 0 370 0/7 0/0 

5.0 0 .. 12 717 0/0 
--

5.0 0.16 717 0/0 
-

5.0 12 0/5 0/2 

5 .. 0 55 017 0/0 

5.0 NA - -
5.0 0 .. 5 717 0/0 

5.0 NA - -

125 .. 0 1900 017 0/0 

5 .. 0 120 017 0/0 

500 NA .. -

5 .. 0 NA - -
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Table A-6 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Chevron 

Amilyte Group Detection Maximum 
Anal}'te Units Frequency • cetecti()il 

·• : ... 
4-Methyl-2-pentanone IJg/L Ofl NO 

Acetone IJg/L Ofl NO 

Benzene IJg/L 62/110 1650 0 

Bromobenzene IJg/L Ofl NO 

Bromochloromethane j.Jg/L Ofl NO 

Bromodichloromethane IJg/L Ofl NO 

Bromoform IJg/L Ofl NO 

Bromomethane IJg/L Ofl NO 

Carbon tetrachloride IJg/L Ofl NO 

Chlorobenzene j.Jg/L Ofl NO 

Chloroethane IJg/L Ofl NO 

Chloroform IJg/L Ofl NO 

Chloromethane IJg/L Ofl NO 

Cis-1 ,2-dichloroethene IJg/L Ofl NO 

Cis-1 ,3-dichloropropene IJ9/L Ofl NO 

Dibromochloromethane IJg/L Ofl NO 

Oibromomethane IJg/L Ofl NO 

Oichlorodifluoromethane IJg/L Ofl NO 

Ethylbenzene IJg/L 53/112 619 .. 0 
-

lsopropylbenzene IJg/L 7fl 65 .. 9 

Methylene chloride IJg/L Ofl NO 

N-butylbenzene IJg/L 5fl 18..2 

N-propylbenzene j.Jg/L 7fl 112 .. 0 

P-isopropyltoluene IJg/L Ofl NO 
f-----
Sec-butylbenzene IJg/L 4fl 8 .. 75 

Styrene IJg/L Ofl NO 
f-=---
Tert-butylbenzene j.Jg/L Ofl NO 

Tetrachloroethane IJg/L Ofl NO 

Toluene !Jg/L 66/113 91 .. 4 
--
Trans-1 ,2-dichloroethene IJg/L Ofl NO 

Trans-1 ,3-dichloropropene IJg/L Ofl NO 

Trichloroethane IJg/L Ofl NO 

Trichlorofluoromethane IJg/L Ofl NO 

Vinyl chloride IJg/L Ofl NO 

Xylenes IJg/L 55/111 109 .. 0 

Conventionats 

Methane mg/L 1/1 27700 .. 0 
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Maximum 2002PRGs 
SQL Criteria SQls 

:-:----
Detects 

(1) >Criteria >Criteria 

25 .. 0 160 Ofl 0/0 

125 .. 0 610 Ofl 0/0 

0 .. 5 0 .. 34 48/48 61/62 

5.0 20 Ofl 0/0 

5 .. 0 NA - -
5 .. 0 0 .. 18 7fl 0/0 

5 .. 0 8 .. 5 Ofl 0/0 

50.0 8 . .7 7fl 0/0 

100 0 .. 17 7fl 0/0 

5 .. 0 110 Ofl 010 
--

25 .. 0 4 .. 6 6fl 0/0 

5 .. 0 6 .. 2 Ofl 0/0 

25.0 1..5 7fl 0/0 

5.0 61 Ofl 0/0 

5.0 0.4 7fl 0/0 

5 .. 0 0 .. 13 7fl 0/0 

5 .. 0 61 Ofl 0/0 

25 .. 0 390 Ofl 0/0 

5 .. 0 1300 0/59 0/53 

NA 660 0/0 0/7 

25.0 4 .. 3 7fl 0/0 

1 .. 0 240 0/2 0/5 

NA 240 0/0 0/7 

5 .. 0 NA - -
5 .. 0 240 0/3 0/4 

5.0 1600 Ofl 0/0 

5 .. 0 240 Ofl 0/0 

5 .. 0 0 .. 66 7fl 0/0 

5 .. 0 720 0/47 0/66 

5 .. 0 120 Ofl 0/0 

5 .. 0 OA 7fl 0/0 

5 .. 0 0.028 7fl 0/0 

25 .. 0 1300 Ofl 0/0 
-

5 .. 0 0.02 7fl 0/0 

10 .. 0 210 0/56 0/55 

NA NA - -
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Table A-6 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Chevron 

Analyte Group Detection Maxi111u111 
Analyte Units Frequency Detection 

Report Name: COPC Screening of Chern Results-RA 

Footnotes: 

Hart Crowser 
J-15302 

Date printed: 6/18/2003 Sheet 5 of 5 

Maximum 2002PRGs 
. StlL 

Criteria J SOls J Detects .. · · (1 J :> Criteria 
1 

> Criteria 

1 Criteria: EPA Region 9 Tap Water PRG (based on a carcinogenic 1isk of lE-6 or an HQ of l 0) 
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Table A-7- Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Conoco Phillips 

Analyte Group Detection Max:iml,lm 
Ariatyte Units Frequency ·Detection 

·. 

~ ... '"· :: 

Dissolved Metals 

Arsenic mg/L 10/10 0.228 

Barium mg/L 10/10 0 .. 414 

Cadmium mg/L 0/10 NO 

Chromium mg/l 5/10 0 .. 0713 

Copper mg/l 5/6 0 .. 0953 

Lead mg/L 7/10 0 .. 0492 

Mercury mg/L 6/10 0.0011 

Selenium mg/L 3/10 0.0016 

Silver mg/L 0/10 NO 

Zinc mg/l 5/6 1.95 

Total Metals 

"A~senic mg/l 101/102 0897 

Barium mg/L 102/102 3 .. 39 

Cadmium mg/L 12/102 0.0115 

Chromium mg/L 92/102 0 .. 317 

Copper mg/l 87/89 0..403 

Lead mg/L 91/101 0.176 

Mercury mg/L 19/102 0 .. 0009 

Selenium mg/L 43/102 0 .. 0034 

Silver mg/L 11/102 0 .. 0056 

Zinc mg/L 87/89 2 .. 59 

Semivolatiles 

2,4,5-T richlorophenol tJg/L 0/6 NO 

2,4,6-Trichlorophenol tJQ/L 0/6 NO 

2,4-0ichlorophenol tJQ/L 0/6 NO 

2,4-.0imethylphenol tJQ/L 0/6 NO 

2,4-0initrophenol tJg/L 0/6 NO 

2,4-0initrotoluene tJQ/L 0/6 NO 

2,6-0initrotoluene tJQ/L 0/6 NO 

2-Chloronaphthalene tJQ/L 0/6 NO 

2-Chlorophenol tJQIL 0/6 NO 

2-Methylnaphthalene tJQ/L 0/6 NO 

2-Methylphenol tJg/L 0/6 NO 

2-Nitroaniline tJg/L 0/6 NO 

2-Nitrophenol tJg/L 0/6 NO 

Hart Crowser 
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Maxhnum 

!-o---. -~f,\Y~~~--SOL Criteria SQls Detects 
·· .... · (1) > Criteria > Criteria ·.·· 

NA 4.5E-05 0/0 10/10 

NA 2.6 0/0 0/10 

0 .. 001 0.018 0/10 010 

0 .. 001 0 .. 11 0/5 0/5 

0 .. 002 1.5 0/1 0/5 

0 .. 001 0 015 0/3 3/7 

0.0004 0.011 0/4 0/6 

0..001 0 .. 18 017 0/3 

0.001 0 .. 18 0/10 0/0 

0 .. 005 11 0/1 -~ 

001 4 .. 5E-05 1/1 101/101 

NA 2.6 0/0 1/102 

0 .. 05 0.018 1/90 0/12 

0.01 0 .. 11 0/10 4/92 

0 .. 002 1 .. 5 0/2 0/87 

0.0102 0015 0/10 27/91 

0 .. 002 0.011 0/83 0/19 

0 .. 05 0 .. 18 0/59 0/43 

0 .. 05 0.18 0/91 0/11 

0.05 11 0/2 0/87 

50.0 3600 0/6 0/0 

50 .. 0 3 .. 6 6/6 0/0 

50 .. 0 110 0/6 0/0 

100 .. 0 730 0/6 0/0 

250 .. 0 73 1/6 0/0 

50.0 73 0/6 0/0 

50 .. 0 36 1/6 0/0 

50.0 490 0/6 0/0 

50.0 30 1/6 0/0 

50..0 NA - -
100.0 1800 0/6 0/0 

50 .. 0 1 6/6 0/0 

50 .. 0 NA - -
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Table A-7- Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Conoco Phillips 

Am'llyte Group Detection• Maldmum··· 
Anal)'te Units Frequency o~tecti6n 

... 

3,3-Dichlorobenzidine !Jg/L 0/6 NO 

3-Nitroaniline IJg/L 0/6 NO 

4, 6-dinitro-2-methylphenol IJg/L 0/6 NO 

4-Bromophenyl phenyl ether !Jg/L 0/6 NO 

4-Chloroaniline IJg/L 0/6 NO 

4-Chlorophenyl phenyl ether IJg/L. 0/6 NO 

4-Chlorophenyl-3-methylphen IJg/L 0/6 NO 

4-Methylphenol IJg/L 0/6 NO 

4-Nitroaniline IJg/L 0/6 NO 

4-Nitrophenol IJg/L 0/6 NO 

Acenaphthene IJg/L 51/92 914 

Acenaphthylene IJg/L 4/82 036 

Anthracene IJg/L 24/84 71..2 

Benzo(a)anthracene IJg/L 15/83 29 .. 6 

Benzo(a)pyrene !Jg/L 3/82 2.6 

Benzo(b )fluoranthene IJg/L. 5/82 3.69 

Benzo(ghi)perylene !Jg/L 3/82 2.54 

Benzo(k)fluoranthene IJg/L 0/82 NO 

Benzoic acid IJg/L 0/6 NO 

Benzyl alcohol IJg/L 0/6 NO 

Bis(2-chloroethoxy)methane IJg/L 0/6 NO 

Bis(2-chloroethyl)ether IJg/L. 0/6 NO 

Bis(2-chloroisopropyl)ether IJg/L 0/6 ND 

Bis(2-ethylhexyl)phthalate IJg/L 0/6 ND 
-

Butyl benzyl phthalate IJg/L 0/6 NO 

Chrysene !Jg/L 14/83 13.5 

Di-n-butyl phthalate IJg/L 0/6 NO 

Di-n-octyl phthalate IJg/L 016 NO 

Dibenzo(a,h)anthracene J.-19/L 0/82 ND 

Dibenzofuran IJg/L 0/6 NO 

Diethyl phthalate !Jg/L 0/6 NO 

Dimethyl phthalate IJg/L 0/6 NO 

Fluoranthene IJg/L 22/86 178 .. 0 

Fluorene JJg/L 68/97 238 .. 0 

Hexachlorobenzene JJg/L 0/6 NO 

Hexachlorobutadiene IJg/L on NO 

Hexachlorocyclopentadiene J.-lg/L 0/6 NO 
~-
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Maximum 2002PRGs 
SQL Criteria SOLs Detects 

.. (1} >Criteria >Criteria 

50.0 0 .. 15 6/6 0/0 

100.0 NA - -

100 .. 0 NA - -
50 .. 0 NA - -
200.0 150 1/6 0/0 

50 .. 0 NA - -
50.0 NA - -
50 .. 0 180 0/6 0/0 

100.0 NA - -
250 .. 0 NA - -
50.0 370 0/41 0/51 

50 .. 0 370 0/78 0/4 

50 .. 0 1800 0/60 0/24 

5 .. 0 0.092 65/68 13/15 

25 .. 0 0.0092 79n9 3/3 

25 .. 0 0 .. 092 12n1 5/5 

25.0 180 0/79 0/3 

25 .. 0 0 .. 92 10/82 0/0 

500 .. 0 150000 0/6 0/0 

100.0 11000 0/6 0/0 

100 .. 0 NA - '" 

50.0 00098 6/6 0/0 

100 .. 0 0 .. 27 6/6 0/0 

100 .. 0 4 .. 8 6/6 0/0 

50.0 7300 0/6 0/0 

25 .. 0 9 .. 2 1/69 1/14 

50 .. 0 3600 016 0/0 

50.0 1500 0/6 0/0 

50 .. 0 0.0092 82/82 0/0 

50 .. 0 24 1/6 0/0 

50.0 29000 0/6 0/0 

50..0 360000 0/6 0/0 

20.0 1500 0/64 0/22 

500 240 0/29 0/68 

500 0042 6/6 0/0 

10 .. 0 0 .. 86 1n 0/0 

100..0 220 0/6 0/0 
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Table A-7 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Conoco Phillips 

Analj1:e Group 
. 

Detection Maximum 
Analyte Units 'Frequency Detection 

:. " .··· .. ' :L-"-

Hexachloroethane pg!L 0/6 ND 

lndeno(1,2,3-cd)pyrene pg/L 2/82 0..664 

lsophorone IJg/L 0/6 ND 
--
N-nitrosodi-n-propylamine pg/L 0/6 ND 

N-nitrosodiphenylamine pg/L 0/6 ND 

Naphthalene pg/L 12/83 90..0 

Nitrobenzene pg/L 0/6 ND 

Pentachlorophenol pg/L 0/6 ND 

Phenanthrene pg/L 59/96 479 .. 0 

Phenol pg/L 0/6 ND 
--

Pyrene pg/L 37/88 123 .. 0 

Volatiles 

1,1,1,2-Tetrachloroethane pg/L 0/8 ND 

1,1,1-Trichloroethane IJg/L 0/8 ND 

1,1,2,2-Tetrachloroethane pg/L 0/8 ND 

1,1,2--Trichloroethane pg/L 0/8 ND 

1,1-0ichloroethane IJg/L 0/8 ND 

1, 1-0ichloroethene pg/L 0/8 ND 

1,1-0ichloropropene pg/L 0/8 ND 

1,2,3-Trichlorobenzene pg/L 0/8 ND 

1,2,3-Trichloropropane IJg/L 0/8 ND 

1,2,4-T richlorobenzene pg/L 0/8 ND 

1,2,4-Trimethylbenzene pg/L 3/8 645 
r----

1,2-0ibromo-3-chloropropane pg/L 0/8 ND 

1,2-0ibromoethane pg/L 0/8 ND 

1,2-0ichlorobenzene pg/L 0/8 NO 
----

1,2-0ichloroethane IJg/L 0/8 NO 
----

1,2-0ichloropropane pg/L 0/8 NO 

1 ,3,5-Trimethylbenzene pg/L 3/8 362 

1 ,3-0ichlorobenzene pg/L 0/8 NO 

1 ,3-Dichloropropane IJg/L 0/8 NO 

Hart Crowser 
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Maximum 2002PRGs 
saL ~- .. ~ 

·criteria SQLs Detects 

.··· : (1) >Criteria >criteria 

100 .. 0 4 .. 8 6/6 0/0 

25 .. 0 0.092 75/80 1/2 

50..0 71 0/6 0/0 

100 .. 0 0 .. 0096 6/6 0/0 

500 14 1/6 010 

50.0 6 .. 2 7/71 3/12 

500 3..4 6/6 0/0 
---

100 .. 0 0 .. 56 6/6 0/0 

5.0 1800 0/37 0/59 

50.0 22000 0/6 0/0 

5 .. 0 180 0/51 0/37 

2 .. 0 043 8/8 0/0 

2.0 3200 0/8 0/0 

2.0 0.055 8/8 0/0 

2 .. 0 0 .. 2 8/8 010 

2.0 810 0/8 0/0 

2 .. 0 340 0/8 0/0 

2 .. 0 NA - -

2 .. 0 NA - -
2 .. 0 0.0056 8/8 0/0 

2.0 190 0/8 010 

2 .. 0 12 0/5 1/3 

10.0 0048 8/8 0/0 

5 .. 0 0 .. 00076 8/8 0/0 

5 .. 0 370 0/8 010 

5 .. 0 0 .. 12 8/8 0/0 

5.0 0 .. 16 8/8 0/0 

2 .. 0 12 0/5 2/3 

5 .. 0 5 .. 5 0/8 0/0 

5 .. 0 NA -
----

1 ,4-0ichlorobenzene IJg/L 0/8 NO 50 0 .. 5 8/8 0/0 

2,2-0ichloropropane pg/L 0/8 NO 5 .. 0 NA - -

2--Butanone pg/L 0/8 ND 125 .. 0 1900 0/8 0/0 

2-Chlorotoluene pg/L 0/8 NO 5.0 120 0/8 0/0-

2--Hexanone pg/L 0/8 NO 50.0 NA - -

4-Chlorotoluene pg/L 0/8 NO 5.0 NA - -
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Table A-7- Data Quality Evaluation of Groundwater 
Chemistry Results 

Hart Crowser 
J-15302 

Willbridge Terminal - Conoco Phillips Date pfinted.: 6/18/2003 Sheet 4 of 5 

Analyte Group 
Analyte ·· Units 

Detection 
Frequency 

Maximum· 
Detection 

Maximum 
SOL 

~-.... - ... _ 2002 PRGs 
Criteria SQLs Detects 
· · : .. · · (1) > Criteria > Criteria 

4-Methyl-2-pentanone j.Jg/L 0/8 NO 25 .. 0 160 0/8 0/0 

Acetone j.Jg/L 0/8 NO 200 .. 0 610 0/8 0/0 
~------------------~-----4----------~----------+-----~----+------4--

Benzene j.Jg/L 52/99 712.0 2 .. 5 0 .. 34 47/47 52152 

Bromobenzene IJQ/L 0/8 NO 5 .. 0 20 0/8 0/0 

Bromochloromethane j.Jg/L 0/8 NO 5 .. 0 NA 

Bromodichloromethane IJQ/L 0/8 NO 5 .. 0 0 .. 18 8/8 0/0 

Bromoform j.Jg/L 0/8 NO 5 .. 0 8 . .5 0/8 0/0 
-----------+-------~--------~----------~-----------+-----~------~-----~ 

Bromomethane j.Jg/L 0/8 NO 50 .. 0 8..7 8/8 0/0 

~rbon tetrachloride 1-19/L 0/8 -+------N-0------+----1-0-.. o------+----0-.1-7+----8/-8---f---O/-O----I 

------------+-----+------------+----------+------------+-----~~----~-------1 
Chlorobenzene j.Jg/L 0/8 NO 5 .. 0 110 0/8 0/0 

Chloroethane j.Jg/L 0/8 NO 25 .. 0 4 .. 6 8/8 0/0 

Chloroform j.Jg/L 0/8 NO 5 .. 0 6 .. 2 0/8 0/0 

Chloromethane j.Jg/L 0/8 NO 25 .. 0 1 .. 5 8/8 0/0 
r----------------------+------~----------·+-----------~----------+------4---~~~--~~~ 
Cis-1 ,2-dichloroethene j.Jg/L 0/8 NO 5 0 61 0/8 0/0 

Cis-1 ,3-dichloropropene IJQ/L 0/8 NO 5 .. 0 0 .. 4 8/8 0/0 
----4---~~-----------4----------~----------+-----~------+-----~ 

Oibromochloromethane j.Jg/L 0/8 NO 5 .. 0 0 .. 13 8/8 0/0 
--

Oibromomethane IJQ/L 0/8 NO 5 .. 0 61 0/8 0/0 

Oichlorodifluoromethane j.Jg/L 0/8 NO 25 .. 0 390 0/8 0/0 

Ethylbenzene j.Jg/L 55/99 990.0 2 .. 5 1300 0/44 0/55 

lsopropylbenzene j.Jg/L 5/8 201 .. 0 1 .. 0 660 0/3 0/5 

Methylene chloride IJQ/L 0/8 NO 25.0 4 .. 3 8/8 0/0 

N-butylbenzene IJQ/L 3/8 40 .. 5 2 .. 0 240 0/5 0/3 

N-propylbenzene IJQ/L 5/8 250..0 1 .. 0 240 0/3 1/5 

P-isopropyltoluene IJQ/L 1/8 4.24 5 .. 0 NA 

Sec-butylbenzene IJQ/L 5/8 16 .. 6 10 240 0/3 0/5 

Styrene IJg/L 0/8 NO 5 .. 0 1600 0/8 0/0 

Tert-butylbenzene j.Jg/L 1/8 6 .. 18 50 240 0/7 0/1 
~------------------~-----4----------~-------------+-----------~--~-~4-~-~--~~~~ 

Tetrachloroethane IJQ/L 0/8 NO 5 .. 0 0.66 8/8 0/0 

Toluene j.Jg/L 53/100 44 .. 4 12 .. 5 720 0/47 0/53 

Trans-1,2-dichloroethene j.Jg/L 0/8 NO 5 .. 0 120 0/8 0/0 

T rans-1 ,3-dichloropropene IJQ/L 0/8 NO 5 .. 0 OA 8/8 0/0 

Trichloroethane IJQ/l. 0/8 NO 5 .. 0 0 .. 028 8/8 0/0 

Trichlorofluoromethane IJQ/L 0/8 NO 25.0 1300 0/8 0/0 

Vinyl chloride IJQ/L 0/8 NO 5 .. 0 0 .. 02 8/8 0/0 

Xylenes j.Jg/L 47/98 237..0 5 .. 0 210 0/51 1/47 
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Table A-7 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal- Conoco Phillips 

Analyte Group 
· AnaJYfe Units 

Detection· 
Frequency 

Report Name: COPC Screening of Chern Results-RA 

Footnotes;· 

M~Xif!'Uill 
· Oetection ·· 

Hart Crowser 
J-15302 

Date printed.: 6/18/2003 Sheet 5 of 5 

Maximum · ·· 2002 PRGs 

. SQL 1-Criter .. i.a f. s .... at·s ... ··.··TDet;.· Detects--
.·.. ( Ul > Criteria J > Criteria 

1 Criteria: EPA Region 9 Tap Water PRG (based on a carcinogenic risk of lE-6 or an HQ of 1 0) 
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Table A-8 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal- Utility Corridor 

. Arialyte Group Detection I Maxi111um· 
Analyte Units Freq~ellcy Detection 

. 

Dissolved Metals 

Arsenic mg/l 6/6 0 .. 0375 

Barium mg!l 6/6 0 .. 191 

Cadmium mg/L 0/6 NO 

Chromium mg/L 0/6 NO 

Copper mg/L 0/2 NO 

lead mg/L 1/6 0.0057 

Mercury mg/L 2/6 0 .. 0004 

Selenium mg/L 0/6 NO 

Silver mg/L 0/6 NO 

Zinc mg/l 2/2 0 .. 0175 
-

Total Metals 

Arsenic mg/l 69/72 0 .. 116 

Barium mg/L 72/72 0 .. 985 

Cadmium mg/l 17/72 0 .. 0355 

Chromium mg/L 50/72 0 .. 145 
~-

Copper mg/L 47/62 0.242 

Lead mg/l 53/72 0 .. 0965 

Mercury mg/l 7/72 0 .. 0008 

Selenium mg!l 32/72 0 .. 0039 

Silver mg/L 8/72 0 .. 0071 

Zinc mg/L 50/62 0 .. 428 

Pesticides/PCBs 

4,4'-000 j.Jg/l 0/3 NO 

4,4'-DDE j.Jg/l 0/3 NO 

4,4'-DDT IJg/l 0/3 NO 

Aldrin j.Jg/l 0/3 NO 

Alpha-BHC IJg/l 0/3 NO 

Alpha-chlordane j.Jg/L 0/3 NO 

Beta-BHC j.Jg/L 0/3 NO 

Chlordane (tech) j.Jg/L 0/3 NO 

Delta-.SHC j.lg/L 0/3 NO 

Dieldrin 1J91l 0/3 NO 

Endosulfan I j.Jg/L 0/3 NO 

Endosulfan II IJg/L 0/3 NO 

Endosulfan sulfate j.Jg/L 0/3 NO 

Hart Crowser 
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Maximum 2002 PRGs 
SOL -t~>-1:;T ___ Criteria SOLs DetectS 

( 1) >Criteria > Criteria 

NA 4 5E-05 0/0 6/6 

NA 2 .. 6 0/0 0/6 

0..001 0 .. 018 0/6 010 

0.001 0 .. 11 0/6 0/0 

0 .. 002 1 .. 5 0/2 0/0 

0 .. 001 0015 0/5 0/1 

0 .. 0004 0.011 0/4 0/2 

0 .. 001 0 .. 18 0/6 0/0 

0 .. 001 0 .. 18 0/6 0/0 

NA 11 0/0 0/2 

0 .. 001 4 .. 5E-05 3/3 69/69 

NA 2 .. 6 0/0 0/72 

0 .. 005 0018 0/55 1/17 

0 .. 001 0..11 0/22 3/50 

0 .. 002 1.5 0/15 0/47 

0 .. 001 0 015 0/19 16/53 

0 .. 001 0 .. 011 0/65 017 

0 .. 005 0.18 0/40 0/32 

0 .. 005 0 .. 18 0/64 0/8 

0 .. 005 11 0/12 0/50 

1.0 0.28 1/3 0/0 

LO 0.2 1/3 0/0 

1..0 0 .. 2 1/3 0/0 

1.0 0.004 3/3 0/0 

10 0 .. 011 3/3 0/0 

1 .. 0 0 .. 19 1/3 0/0 

1..0 0 .. 037 3/3 0/0 

10.0 0 .. 19 3/3 0/0 

1 .. 0 NA - -

1..0 0 .. 0042 3/3 010 

1 .. 0 220 0/3 0/0 

1 .. 0 220 0/3 0/0 

10 220 0/3 010 
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Table A-8 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Utility Corridor 

Analyte Group ·Qetection ··. M;~)(imum · ··· 

Allalyte Units Frequency . [)etection 

. · .. .: .. · .· 

Endrin IJQ/L 0/3 NO 

Endrin aldehyde IJg/L 0/3 NO 

Endrin ketone j.Jg/L 0/3 NO 

Gamma-BHC (lindane) !Jg/L 0/3 NO 

Gamma-chlordane j.Jg/L 0/3 NO 

Heptachlor j.Jg/l. 0/3 NO 

Heptachlor epoxide IJg/L 0/3 NO 

Methoxychlor IJQ/L 0/3 NO 

Toxaphene IJQ/L 0/3 NO 

Semivolatiles 

2,4,5-Trichlorophenol !Jg/L 0/5 NO 

2,4,6-Trichlorophenol IJg/L 0/5 NO 

2,4-0ichlorophenol IJg/L 0/5 NO 

2,4-0imethylphenol j.Jg/L 0/5 NO 

2,4-0initrophenol IJQ/L 0/5 NO 

2,4-0initrotoluene IJg/L 0/5 NO 

2;6~0initrotoluene IJg/L 0/5 NO 

2-Chloronaphthalene J.lg/L 0/5 NO 

2-Chlorophenol IJg/L 0/5 NO 

2-Methylnaphthalene j.Jg/L 215 41.4 
--

2-Methylphenol IJQ/L 0/5 NO 

2-Nitroaniline j.Jg/L 0/5 NO 

2-Nitrophenol J.lg/L 0/5 NO 
1--

3,3-0ichlorobenzidine J.lg/L 0/5 NO 

3-Nitroaniline IJg/L 0/5 NO 

4,6-dinitro-2-methylphenol J.lg/L 0/5 NO 

4-Bromophenyl phenyl ether J.lg/L 0/5 NO 

4-Chloroaniline j.Jg/L 0/5 NO 

4-Chlorophenyl phenyl ether IJQ/L 0/5 NO 

4-Chlorophenyl-3-methylphen J.lg/L 0/5 NO 

4-Methylphenol IJg/L 0/5 NO 

4-Nitroaniline IJQ/L 0/5 NO 

4-Nitrophenol J.lg/L 0/5 NO 

Acenaphthene !Jg/L 30/67 13..2 

Acenaphthylene j.Jg/L 1/59 0.4 

Anthracene j.Jg/L 6/59 1 .. 02 

Benzo(a)anthracene j.Jg/L 6/59 1 .. 27 
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Maximum 2002PRGs 
SaL 1-·--"--:, 

Criteria 
. . ·--' r:::-·-. ---

SQLs Detects 
(lJ >Criteria >.Criteria 

1.0 11 0/3 0/0 

1.0 11 0/3 010 

1.0 11 0/3 0/0 

1 .. 0 0 .. 052 3/3 0/0 

1.0 0 .. 19 1/3 0/0 

1.0 0.015 3/3 0/0 

1.0 0 .. 0074 3/3 010 

1.0 180 0/3 010 

10 .. 0 0 .. 061 3/3 0/0 

50 .. 0 3600 0/5 010 

50.0 3.6 5/5 0/0 

50 .. 0 110 0/5 0/0 

100 .. 0 730 0/5 0/0 

250.0 73 1/5 010 

50 .. 0 73 0/5 0/0 

50 .. 0 36 1/5 0/0 

50 .. 0 490 0/5 010 

50 .. 0 30 1/5 0/0 

50 .. 0 NA - -

100 .. 0 1800 0/5 0/0 

50 .. 0 1 5/5 0/0 

50 .. 0 NA .. -
-

50.0 0 .. 15 5/5 0/0 

100 .. 0 NA - -
100 .. 0 NA .. .. 

50 .. 0 NA - -
200 .. 0 150 1/5 0/0 

50 .. 0 NA - .. 

50 .. 0 NA .. -
50 .. 0 180 0/5 0/0 

100.0 NA - -
250 .. 0 NA - -
50 .. 0 370 0/37 0/30 

50 .. 0 370 0/58 0/1 

50 .. 0 1800 0/53 0/6 

50 .. 0 0 .. 092 49/53 3/6 
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Table A-8 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Utility Corridor 

AnaJyt~ Group • .. Detection Maximum 
Analyte Units Frequency t>etection 

.. 

Benzo(a)pyrene J.lg/L 4/59 0 .. 203 

Benzo(b )fluoranthene J.lg/L 5/60 0 .. 547 

Benzo(ghi)perylene J.19IL 4/59 0.1 

Benzo(k)fluoranthene IJQ/L 1/59 0.0678 

Benzoic acid J.lg/L 0/5 ND 
f----

Benzyl alcohol J.lg/L 0/5 ND 

Bis(2-chloroethoxy)methane J.lg/L 0/5 ND 

Bis(2-chloroethyl)ether IJg/L 0/5 ND 

Bis(2-chloroisopropyl)ether J.lg/L 0/5 ND 

Bis(2-ethylhexyl)phthalate IJg/L 0/5 NO 

Butyl benzyl phthalate J.lg/L 0/5 ND 

Chrysene J.lg/L 5/60 1 .. 04 

Di-n-butyl phthalate IJg/L 0/5 ND 

Di-n-cetyl phthalate IJg/L 0/5 ND 

Dibenzo(a,h)anthracene J.lg/L 0/59 ND 

Dibenzofuran J.IQ/L 0/5 ND 

Diethyl phthalate J.lg/L 0/5 ND 

Dimethyl phthalate J.lg/L 0/5 ND 

Fluoranthene J.lg/L 16/65 1..6 

Fluorene J.lg/L 34/68 32 .. 1 

Hexachlorobenzene J.lg/L 0/5 ND 

Hexachlorobutadiene J.IQ/L 0/6 ND 

Hexachlorocyclopentadiene J.lg/L 0/5 ND 

Hexachloroethane IJQ/L 0/5 ND 

lndeno(1 ,2,3-cd)pyrene J.lg/l 4/59 0 1 

lsophorone J.lg/L 0/5 ND 

N-nitrosodi-n-propylamine IJg/L 015 ND 

N-nitrosodiphenylamine J.lg/L 0/5 ND 

Naphthalene J.lg/L 14/63 900 

Nitrobenzene J.lg/L 0/5 ND 

Pentachlorophenol IJg/L 0/5 ND 

Phenanthrene J.lg/L 34/69 39.1 

Phenol IJg/L 0/5 NO 

Pyrene J.lg/L 22/67 14 .. 6 

Volatiles 

1,1 , 1 ,2-Tetrachloroethane IJQ/L 017 ND 

1,1, 1-Trichloroethane J.IQ/L 017 ND 

Hart Crowser 
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Date printed. 6/18/2003 Sheet 3 of 5 

Maximum 2002PRGs 
sat -. ·-. ·---~ ~"~·-"---'r=---,-

Criteria SQLs Detects 
(1) >Criteria >Criteria 

50.0 0.0092 55/55 4/4 

50.0 0 .. 092 50/55 3/5 

50.0 180 0/55 0/4 

50 .. 0 0 .. 92 6/58 0/1 

500 .. 0 150000 0/5 0/0 

100.0 11000 0/5 0/0 

100 .. 0 NA - -
50 .. 0 0.0098 5/5 0/0 

100 .. 0 0 .. 27 5/5 0/0 

100 .. 0 4 .. 8 5/5 0/0 

50 .. 0 7300 0/5 0/0 

50 .. 0 9 .. 2 1/55 0/5 

50..0 3600 0/5 0/0 

50 .. 0 1500 0/5 010 

5 .. 0 0.0092 59/59 0/0 

50.0 24 1/5 0/0 
--

50 .. 0 29000 0/5 0/0 

50 .. 0 360000 0/5 010 

50 .. 0 1500 0/49 0/16 

50..0 240 0/34 0/34 

50.0 0 .. 042 5/5 010 

10 .. 0 0.86 6/6 0/0 

100..0 220 0/5 0/0 

100 .. 0 4.8 5/5 010 

50 .. 0 0 .. 092 50/55 1/4 

50 .. 0 71 0/5 0/0 

100 .. 0 0 .. 0096 5/5 0/0 

50 .. 0 14 1/5 0/0 

12 .. 5 6 .. 2 1/49 5/14 

50 .. 0 34 5/5 0/0 
-----

100 .. 0 0 .. 56 5/5 0/0 

50 .. 0 1800 0/35 0/34 

50 .. 0 22000 0/5 0/0 

50 .. 0 180 0/45 0/22 

5 .. 0 0.43 717 0/0 

5 .. 0 3200 017 0/0 
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Table A-8 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Utility Corridor 

Analyte Grol.lp Detection Maximum 
AnatYte Units Frequ(lncy ·oetection 

.·. 

1,1,2,2-Tetrachloroethane IJQ/L O{l ND 

1,1,2-Trichloroethane IJQ/L O{l ND 

1,1-Dichloroethane iJQIL O{l ND 

1,1-Dichloroethene IJQ/L O{l ND 

1,1-Dichloropropene IJQ/L O{l ND 

1,2,3-Trichlorobenzene IJQ/L O{l ND 

1,2,3-Trichloropropane IJQ/L O{l ND 

1,2,4-Trichlorobenzene IJQ/L O{l NO 

1,2,4-Trimethylbenzene IJQ/L \ 3{1 64 .. 5 

1,2-Dibromo-3-chloropropane IJQ/L O{l NO 

1,2-Dibromoethane IJQ/L O{l NO 

1,2-Dichlorobenzene IJQ/L O{l NO 

1,2-Dichloroethane IJQIL O{l NO 

1,2-Dichloropropane IJQ/L O{l ND 

1,3,5-Trimethylbenzene IJQ/L 3{1 36.2 

1,3-Dichlorobenzene IJQ/l. O{l ND 

1,3-Dichloropropane JJQ/L O{l NO 

1 A-Dichlorobenzene IJQ/L O{l NO 

2,2-Dichloropropane JJQ/L O{l NO 

2-Butanone IJQ/L O{l NO 

2-Chlorotoluene )Jg/L 0{1 NO 

2-Hexanone iJQIL O{l NO 

4-Chlorotoluene IJQIL O{l NO 

4-Methyl-2 ··pentanone IJQ/L O{l NO 

Acetone IJQ/L O{l NO 

Benzene JJQ/L 43{12 658 .. 0 

Bromobenzene IJQ/L O{l NO 

Bromochloromethane JJQ/L O{l NO 

Bromodichloromethane IJQ/L O{l NO 

Bromoform IJQ/L O{l NO 

Bromomethane )Jg/L O{l NO 

Carbon tetrachloride )Jg/L O{l NO 

Chlorobenzene )Jg/L O{l NO 

Chloroethane JJQ/L O{l NO 
t---

Chloroform IJQIL O{l NO 

Chloromethane )Jg/L O{l NO 

Cis-1,2-dichloroethene JJQ/L O{l NO 

Hart Crowser 
J-15302 

Date printed: 6/18/2003 Sheet 4 of 5 

Maximum 2002PRGs 
sal. ___::_,~~ 

Criteria SOls Detects 
. (I) >Criteria . >Criteria 

5 .. 0 0 .. 055 7{1 0/0 

5 .. 0 0 .. 2 7{1 0/0 

5 .. 0 810 O{l 0/0 

5 .. 0 340 O{l 0/0 

5 .. 0 NA - -
5 .. 0 NA - -

5 .. 0 0.0056 7{1 0/0 

5 .. 0 190 O{l 0/0 

5 .. 0 12 0/4 2/3 

10 .. 0 0.048 7{1 0/0 

5 .. 0 0 .. 00076 7{1 0/0 

5.0 370 O{l 0/0 

5 .. 0 0 .. 12 7{1 0/0 

5.0 0 .. 16 7{1 0/0 

5 .. 0 12 0/4 2/3 

5 .. 0 5 .. 5 O{l 0/0 

5 .. 0 NA - -
5.0 0.5 7{1 0/0 

5 .. 0 NA - -
--

125 .. 0 1900 O{l 0/0 

5 .. 0 120 O{l 0/0 

50.0 NA - -

5 .. 0 NA - -

25.0 160 O{l 0/0 

200 .. 0 610 O{l 0/0 

0 .. 5 0 .. 34 29/29 43/43 

5.0 20 O{l 0/0 

50 NA - -
5.0 0 .. 18 7{1 0/0 

5.0 8 .. 5 O{l 0/0 

50 .. 0 8..7 7{1 0/0 

10 .. 0 0.17 7{1 0/0 

5.0 110 Q{l 0/0 

25.0 4 .. 6 7{1 0/0 

5.0 6 .. 2 O{l 0/0 

25 .. 0 15 7{1 0/0 

5.0 61 O{l 0/0 

COP0020635 



Table A-8 - Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal- Utility Corridor 

Anatyte Group Detection M;aX:hnurri 
Analyte Units Freqt,~ency Detection 

.. .. ... 

Cis-1 ,3-dichloropropene IJQ/L Ofl NO 

Oibromochloromethane IJQ/L Of7 NO 

Oibromomethane IJg/L Ofl NO 

Oichlorodifluoromethane IJQ/L Ofl NO 

Ethylbenzene IJQ/L 41f72 990.0 

Isopropyl benzene IJg/L 6f7 201 .. 0 

Methylene chloride IJQ/L Of7 NO 

N-butylbenzene IJQ/L 4{7 40.5 

N-propylbenzene IJg/L 6f7 250 .. 0 

P··isopropyltoluene IJQ/L 1{7 4..24 

Sec-butylbenzene IJg/L 3f7 16 .. 6 

Styrene IJQ/L Ofl NO 

Tert-butylbenzene IJQ/L 1f7 6.18 

Tetrachloroethane IJg/L Of7 NO 

Toluene IJQ/L 39f73 29 .. 8 

Trans-1 ,2-dichloroethene IJg/L Ofl NO 
r-----
Trans-1 ,3-dichloropropene IJg/L Of7 NO 

Trichloroethane IJg/L Of7 NO 

Trichlorofluoromethane IJg/L Ofl NO 

Vinyl chloride 1-19/L Of7 NO 

Xylenes J.IQ/L 37f72 237..0 

Report Name: COPC Screening of Chern Results-RA 

Footnotes: 
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Maximum 2002PRGs 
SQL Criteria saL5~'15eti!et5--

. (1) >Criteria. :>eritetiil 

5.0 0..4 7f7 0/0 

5 .. 0 0 .. 13 7f7 0/0 

5.0 61 Ofl 0/0 

25.0 390 Ofl 010 

5 .. 0 1300 0/31 0/41 

1.0 660 0/1 0/6 

250 4 .. 3 7f7 0/0 

1 .. 0 240 0/3 0/4 

1.0 240 0/1 1/6 

5.0 NA - -
5 .. 0 240 0/4 0/3 

5 .. 0 1600 Of7 010 

5.0 240 0/6 0/1 

5 .. 0 0 .. 66 7f7 0/0 

12.5 720 0/34 0/39 

5 .. 0 120 Of7 0/0 

5.0 OA 7f7 0/0 

5 .. 0 0028 7f7 0/0 

250 1300 Of7 0/0 

5.0 0 .. 02 7{7 0/0 

100 210 0/35 1/37 

Ciiteria: EPA Region 9 Tap Water PRG (based on a carcinogenic risk of l E-6 or an HQ of l 0) 
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Table A-9- Data Quality Evaluation of Groundwater 
Chemistry Results 
Willbridge Terminal - Chevron Asphalt 

Analyte Group 1. • Detection ·· Maximum 
Analyte Units Frequency Detection 

Total Metals 

Arsenic mg/L 5/5 0 .. 423 

Barium mg/L 5/5 0 .. 897 

Cadmium mg/L 3/5 0 .. 0029 

Chromium mg/L 5/5 0 .. 115 

Lead mg/L 5/5 0 .. 0847 

Mercury mg/L 0/5 ND 

Selenium mg/L 0/5 ND 

Silver mg/L 0/5 ND 

Semivolatiles 

Acenaphthene )Jg/L 1/5 1 .. 04 

Acenaphthylene J.IQ/L 0/5 ND 

Anthracene J.IQ/L 0/5 ND 

Benzo(a)anthracene J.lg/L 0/5 ND 

Benzo(a)pyrene )Jg/L 0/5 ND 

Benzo(b)fluoranthene IJQ/L 0/5 ND 

Benzo(ghi)perylene IJQ/L 0/5 ND 

Benzo(k)fluoranthene IJQ/L 0/5 ND 
r--=---
Chrysene IJQ/L 0/5 ND 

Dibenzo(a,h)anthracene IJQ/L 0/5 ND 

Fluoranthene )Jg/L 0/5 ND 

Fluorene IJQ/L 0/5 ND 

lndeno(1,2,3-cd)pyrene IJQ/L 0/5 ND 

Naphthalene IJQ/L 0/5 ND 

Phenanthrene )Jg/l. 0/5 ND 

Pyrene !Jg/L 0/5 ND 

Volatiles 

Benzene J.IQ/L 0/5 ND 

Ethylbenzene IJQ/L 0/5 ND 

Toluene J.IQ/L 0/5 ND 

Xylenes J.IQ/L 0/5 ND 

Report Name: COPC Screening of Chern Results-RA 

Footnotes;· 

Hart Crowser 
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Date printed:· 6/1812003 Sheet 1 of 1 

Maximum 2002 PRGs 
SQL Criteria SQLs Detects 

{1) :>Criteria >Criteria 

NA 4 .. 5E-05 0/0 5/5 

NA 2 .. 6 0/0 0/5 

0 .. 0001 0 .. 018 0/2 0/3 

NA 0 .. 11 0/0 1/5 

NA 0.015 0/0 3/5 

0 .. 0004 0011 0/5 0/0 

001 0 .. 18 0/5 0/0 

0.01 0.18 0/5 0/0 

10 .. 0 370 0/4 0/1 

5.0 370 0/5 0/0 

5 .. 0 1800 0/5 0/0 

5 .. 0 0 .. 092 2/5 0/0 

1.0 0 .. 0092 5/5 0/0 

1.0 0 .. 092 1/5 0/0 

10 180 0/5 0/0 

1.0 0.92 1/5 0/0 

50 92 0/5 0/0 

2 .. 0 00092 5/5 0/0 

5 .. 0 1500 0/5 0/0 

5 .. 0 240 0/5 0/0 

1 .. 0 0 .. 092 1/5 0/0 

5 .. 0 6..2 0/5 0/0 

10 .. 0 1800 0/5 010 

5 .. 0 180 0/5 0/0 

0.5 034 5/5 0/0 

0 .. 5 1300 0/5 0/0 

0 .. 5 720 0/5 0/0 

1 .. 0 210 0/5 0/0 

Criteria: EPA Region 9 Tap Water PRG (based on a carcinogenic risk of lE-6 or an HQ of 1 0) 
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Table A-10- Willbridge Terminal Soil Data Sets Sheet 1 of 4 

Initial Final 
Sampling Depth Depth Total 

Area Sample ID Location Date in feet in feet SVOAs VOAs Metals TPH 

Kinder Morgan Data Set 
Kinder Morgan G-HS 1(2 .. 5) Surface 10/26/98 2 .. 5 X X X 
Kinder Morgan G-HS 2(2) Surface 10/26/98 2 X X X 
Kinder Morgan G-HS 3(2) Surface 10/26/98 2 X X X 
Kinder Morgan G-HS 4(2) Surface 10/26/98 2 X X X 

Kinder Morgan G-RF-2-(1 .. 5) Surface 10/29/98 1.5 X X 
Kinder Morgan G-RF-3-(2) Surface 10/29/98 2 X X 
Kinder Morgan G-RF-4-(2 .. 5) Surface 10/29/98 2 .. 5 X X 
Kinder Morgan G-SS-1 Surface 10/29/98 0 0 .. 5 X X 
Kinder Morgan G-SS-10 Surface 10/28/98 0 0 .. 5 X X 
Kinder Morgan G-SS-11 Surface 10/28/98 0 0.5 X X 
Kinder Morgan G-SS-12 Surface 10/29/98 0 0 .. 5 X X X 
Kinder Morgan G-.SS-13 Surface 11/3/98 0 0 .. 5 X X 
Kinder Morgan G-SS-14 Surface 11/3/98 0 0 .. 5 X X 
Kinder Morgan G-SS-15 Surface 11/3/98 0 0 .. 5 X X 
Kinder Morgan G-SS-16 Surface 10/28/98 0 0.5 X X 
Kinder Morgan G-SS-17 Surface 10/28/98 0 0 .. 5 X X 
Kinder Morgan G-SS-18 Surface 11/3/98 0 0 .. 5 X X 
Kinder Morgan G-SS-19 Surface 11/3/98 0 0 .. 5 X X 
Kinder Morgan G-SS-2 Surface 10/29/98 0 0 .. 5 X X X 
Kinder Morgan G-SS-20 Surface 11/3/98 0 0 .. 5 X X 
Kinder Morgan G-SS-21 Surface 10/29/98 0 0 .. 5 X X X 
Kinder Morgan G-SS-22 Surface 10/29/98 0 0 .. 5 X X 
Kinder Morgan G-SS-3 Surface 10/28/98 0 0 .. 5 X X 
Kinder Morgan G-SS-4 Surface 10/28/98 0 0.5 X X 
Kinder Morgan G-SS-5 Surface 10/28/98 0 0.5 X X X 
Kinder Morgan G-SS-6 Surface 10/29/98 0 0 .. 5 X X 
Kinder Morgan G-SS-7 Surface 10/29/98 0 0 .. 5 X X 
Kinder Morgan G-SS-8 Surface 11/3/98 0 0.5 X X X 
Kinder Morgan G-SS-9 Surface 10/29/98 0 0 .. 5 X X 
Kinder Morgan G-HP 10(10) Subsurface 11/4/98 10 X X 
Kinder Morgan G-HP 10(4) Subsurface 11/4/98 4 X X 
Kinder Morgan G-HP 11 (4) Subsurface 10/15/98 4 X X 
Kinder Morgan G-HP 11 (8) Subsurface 10/15/98 8 X X 
Kinder Morgan G-HP4(11) Subsurface 11/4/98 11 X X 
Kinder Morgan G-HP 5 (13) Subsurface 11/2/98 13 X X 

Kinder Morgan G-HP 5 (7) Subsurface 11/2/98 7 X X 
Kinder Morgan G-HP 6 (12) Subsurface 11/2/98 12 X 
Kinder Morgan G-HP 6 (4) Subsurface 11/2/98 4 X X 
Kinder Morgan G-HP 6 (6) Subsurface 11/2/98 6 X X 

Kinder Morgan G-HP 7 (6) Subsurface 11/4/98 6 X X 

Kinder Morgan G-HP 7 (9) Subsurface 11/4/98 9 X X 

Kinder Morgan G-HP 8 (6) Subsurface 11/2/98 6 X X 
Kinder Morgan G-HP 8 (9) Subsurface 11/2/98 9 X X 

Kinder Morgan G-HP 9 (12) Subsurface 11/3/98 12 X X 
Kinder Morgan G-HP 9 (8) Subsurface 11/3/98 8 X X X 
Kinder Morgan G-HP-1 (10) Subsurface 11/5/98 10 X X 

15302\Tables A-10 -· A-11 Sample Information-Table A-10 Soil 
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Table A-10- Willbridge Terminal Soil Data Sets Sheet 2 of4 

Initial Final 
Sampling Depth Depth Total 

Area Sample ID Location Date in feet in feet SVOAs VOAs Metals TPH 

Kinder Morgan G-HP-1 (8) Subsurface 11/5/98 8 X X 
Kinder Morgan G-HP-12( 12) Subsurface 4/1/99 12 X X X 
Kinder Morgan G-HP-12(6) Subsurface 4/1/99 6 X X 
Kinder Morgan G-HP-13(6) Subsurface 3/31/99 6 X X 
Kinder Morgan G-HP-13(9) Subsurface 3/31/99 9 X X 
Kinder Morgan G-HP-2 (10} Subsurface 11/5/98 10 X X 
Kinder Morgan G-HP-2 (8) Subsurface 11/5/98 8 X X 
Kinder Morgan G-HP-3 (11) Subsurface 11/5/98 11 X X 
Kinder Morgan G-HP-3 (8) Subsurface 11/5/98 8 X X 
Kinder Morgan G-HP-4 (8) Subsurface 11/4/98 8 X X 
Kinder Morgan G-HS 1(5) Subsurface 10/26/98 5 X X X 
Kinder Morgan G-HS 2(4) Subsurface 10/26/98 4 X X X 
Kinder Morgan G-HS 3(4) Subsurface 10/26/98 4 X X X 
Kinder Morgan G-HS 4(4) Subsurface 10/26/98 4 X X X 
Kinder Morgan G-HF 1 (8) Subsurface 10/13/98 8 X X 
Kinder Morgan G-RF-2-(3 .. 5) Subsurface 10/29/98 3 .. 5 X X 
Kinder Morgan G-RF-3-(9) Subsurface 10/29/98 9 X X 
Kinder Morgan G-RF-4-(8.5) Subsurface 10/29/98 8.5 X X 

Chevron Data Set 
Chevron C-SS-1 Surface 2/26/99 0 0 .. 5 X X 
Chevron C-SS-10 Surface 10/22/98 0 0 .. 5 X X 
Chevron C-SS-11 Surface 10/22/98 0 0.5 X X 
Chevron C-SS-12 Surface 10/23/98 0 0 .. 5 X X 
Chevron C-SS-13 Surface 11/4/98 0 0 .. 5 X X 
Chevron C-SS-14 Surface 11/4/98 0 0 .. 5 X X X 
Chevron C-SS-15 Surface 10/22/98 0 0 .. 5 X X 
Chevron C-SS-16 Surface 11/4/98 0 0 .. 5 X X 
Chevron C-SS-2 Surface 10/22/98 0 0.5 X X 
Chevron C-SS-3 Surface 2/26/99 0 0 .. 5 X X 
Chevron C-SS-4 Surface 10/22/98 0 0 .. 5 X X X 
Chevron C-SS-5 Surface 11/4/98 0 0 .. 5 X X 
Chevron C-SS-6 Surface 11/4/98 0 0 .. 5 X X 
Chevron C-SS-7 Surface 10/23/98 0 0.5 X X 
Chevron C-SS-8 Surface 11/4/98 0 0 .. 5 X X X 
Chevron C-SS-9 Surface 10/22/98 0 0 .. 5 X X X 
Chevron C-HP-1 (12) Subsurface 10/15/98 12 X X 
Chevron C-HP-1 (4) Subsurface 10/15/98 4 X X 
Chevron C-HP-2 (12} Subsurface 10/15/98 12 X X 
Chevron C-HP-2 (4) Subsurface 10/15/98 4 X X 
Chevron C-HP-3 (11) Subsurface 10/14/98 11 X X 
Chevron C-HP-3 (8) Subsurface 10/14/98 8 X X 
Chevron C-RF-1-(10) Subsurface 10/13/98 10 X X 
Chevron C-RF-1-(4) Subsurface 10/13/98 4 X X 

Chevron C-RF-2-(8) Subsurface 10/13/98 8 X X 
I 

Chevron C-RF-3 (4) Subsurface 10/13/98 4 X X 
Chevron C-RF-3 (8) Subsurface 10/13/98 8 X X 

15302\Tables A-10- A-11 Sample Information-Table A-10 Soil 
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Table A-10- Willbridge Terminal Soil Data Sets Sheet 3 of 4 

Initial Final 
Sampling Depth Depth Total 

Area Sample ID Location Date in feet in feet SVOAs VOAs Metals TPH 
Conoco Phillips Data Set 
Conoco Phillips T-RF-1 (1 .. 5) Surface 10/12/98 1.5 X X 
Conoco Phillips T-SS-1 Surface 11/5/98 0 0 .. 5 X X 
Conoco Phillips T-SS-10 Surface 11/5/98 0 0.5 X X 
Conoco Phillips T-SS-11 Surface 11/6/98 0 0.5 X X X 
Conoco Phillips T-SS-12 Surface 11/6/98 0 0 .. 5 X X 
Conoco Phillips T-SS-13 Surface 11/5/98 0 0 .. 5 X X 
Conoco Phillips T-SS-14 Surface 11/6/98 0 0.5 X X X 
Conoco Phillips T-SS-15 Surface 11/5/98 0 0 .. 5 X X 
Conoco Phillips T-SS-16 Surface 11/5/98 0 0 .. 5 X X 
Conoco Phillips T-SS-2 Surface 11/5/98 0 0.5 X X 
Conoco Phillips T-SS-3 Surface 11/5/98 0 0 .. 5 X X X 
Conoco Phillips T-SS-4 Surface 11/6/98 0 0.5 X X 
Conoco Phillips T-SS-5 Surface 11/6/98 0 0 .. 5 X X 
Conoco Phillips T-SS-6 Surface 11/5/98 0 0 .. 5 X X X 
Conoco Phillips T-SS-7 Surface 11/5/98 0 0.5 X X 

--
Conoco Phillips T-SS-8 Surface 11/5/98 0 0 .. 5 X X 
Conoco Phillips T-SS-9 Surface 11/5/98 0 0 .. 5 X X 
Conoco Phillips T-HP-1 (10) Subsurface 11/3/98 10 X X 
Conoco Phillips T-HP-2 (11) Subsurface 11/3/98 11 X X 
Conoco Phillips T-HP-3 (4) Subsurface 11/4/98 4 X X 
Conoco Phillips T-HP-4 (8) Subsurface 11/3/98 8 X X 
Conoco Phillips T-HP-5 (10) Subsurface 10/14/98 10 X X 
Conoco Phillips T-HP-5 (4) Subsurface 10/14/98 4 X X 
Conoco Phillips T-HP-6 (12) Subsurface 10/14/98 12 X X 
Conoco Phillips T-HP-6 (3 .. 5) Subsurface 10/14/98 3 .. 5 X X X 
Conoco Phillips T-HP-7 (12) Subsurface 10/14/98 12 X X 
Conoco Phillips T-HP-7 (4) Subsurface 10/14/98 4 X X 
Conoco Phillips T-HS-1 (8) Subsurface 10/27/98 8 X X 
Conoco Phillips T-HS-2 (8) Subsurface 10/27/98 8 X X 
Conoco Phillips T-HS-3 (12) Subsurface 10/27/98 12 X X 
Conoco Phillips T-HS-4 (12) Subsurface 11/5/98 12 X X 
Conoco Phillips T-RF 2 (8) Subsurface 10/13/98 8 X X 
Conoco Phillips T-RF-1 (8) Subsurface 10/12/98 8 X X 
r---
Utility Corridor Data Set 
Conoco Phillips T-HP-1 (10) Subsurface 11/3/98 10 X X 
Conoco Phillips T-HP-2 (11) Subsurface 11/3/98 11 X X 
Conoco Phillips T-HP-3 (4) Subsurface 11/4/98 4 X X 
Conoco Phillips T-HP-4 (8) Subsurface 11/3/98 8 X X 
Kinder Morgan G-HP-1 (10) Subsurface 11/5/98 10 X X 
Kinder Morgan G-HP-1 (8) Subsurface 11/5/98 8 X X 
Kinder Morgan G-HP-12(12) Subsurface 4/1/99 12 X X X 
Kinder Morgan G-HP-12(6) Subsurface 4/1/99 6 X X 
Kinder Morgan G-HP-13(6) Subsurface 3/31/99 6 X X 
Kinder Morgan G-HP-13(9) Subsurface 3/31/99 9 X X 
Kinder Morgan G-HP-2 (10) Subsurface 11/5/98 10 X X 
Kinder Morgan G-HP-2 (8) Subsurface 11/5/98 8 X X 

15302\Tables A-10- A-11 Sample Information-Table A-10 Soil 
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Table A-10- Willbridge Terminal Soil Data Sets Sheet 4 of4 

Initial Final 
Sampling Depth Depth Total 

Area Sample ID Location Date in feet in feet SVOAs VOAs Metals TPH 
Kinder Morgan G-HP-3 (11) Subsurface 11/5/98 11 X X 
Kinder Morgan G-HP-3 (8) Subsurface 11/5/98 8 X X 
Kinder Morgan G-HP-4 (8) Subsurface 11/4/98 8 X X 
Kinder Morgan G-HP-1 (14) Saturated 11/5/98 14 X X X 
Kinder Morgan G-HP-3 (14) Saturated 11/5/98 14 X X X 
Utility Borings UB-1 (12) Subsurface 3/31/99 12 X X 
Utility Borings UB-1 (16) Subsurface 3/31/99 16 X X 
Utility Borings UB-2 (16) Subsurface 3/31/99 16 X X 
Utility Borings UB-2 (8) Subsurface 3/31/99 8 X X 
Utility Borings UB-3 (11) Subsurface 3/31/99 11 X X X 
Utility Borings UB-3 (4) Subsurface 3/31/99 4 X X 
Utility Borings UB-3 (7) Subsurface 3/31/99 7 X X 
Utility Borings UB-4 (12) Subsurface 3/31/99 12 X X X 
Utility Borings UB-4 (6) Subsurface 3/31/99 6 X X 
Utility Borings UB-4 (9) Subsurface 3/31/99 9 X X 
Utility Borings UB-5 (12) Subsurface 4/1/99 12 X X X 
Utility Borings UB-5 (5) Subsurface 4/1/99 5 X X 
Utility Borings UB-5 (8) Subsurface 4/1/99 8 X X 
Utility Borings UB-6 (11) Subsurface 3/31/99 11 X X X 
Utility Borings UB-6 (7) Subsurface 3/31/99 7 X X 
Utility Borings UB-7 (16) Subsurface 4/1/99 16 X X X 
Utility Borings UB-7 (7) Subsurface 4/1/99 7 X X 
Utility Borings UB-7 (9) Subsurface 4/1/99 9 X X 
Utility Borings UB-8 (11) Subsurface 4/1/99 11 X X 
Utility Borings UB-8 (16) Subsurface 4/1/99 16 X X X 
Utility Borings UB-8 (8) Subsurface 4/1/99 8 X X 

Landscape Worker Data Sets 
Chevron C-SS-14 Surface 11/4/98 0 0 .. 5 X X X 
Chevron C-SS-15 Surface 10/22/98 0 0 .. 5 X X 
Chevron C-RF-1-(4) Subsurface 10/13/98 4 X X 
Chevron C-RF-3 (4) Subsurface 10/13/98 4 X X 
Kinder Morgan G-RF-2-(1.5) Surface 10/29/98 1 .. 5 X X 
Kinder Morgan G-RF-3-(2) Surface 10/29/98 2 X X 
Kinder Morgan G-RF-4-(2 .. 5) Surface 10/29/98 2.5 X X 
Kinder Morgan G-SS-13 Surface 11/3/98 0 0 .. 5 X X 
Kinder Morgan G-SS-14 Surface 11/3/98 0 0.5 X X 
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Sampling Total Diss. 
Area Sample ID Location Date SVOCs VOCs Metals Metals TPH Conv. 

Kinder Morgan 
Data Set 
Kinder Morgan MW-1 MW-1 10/28/97 X X X 
Kinder Morgan MW-10 MW-10 10/27/97 X X X X 
Kinder Morgan MW-10 MW-10 12/9/98 X X X X 
Kinder Morgan MW-10 MW-10 12/1/00 X X X 
Kinder Morgan MW-10 MW-10 2/16/00 X X X 
Kinder Morgan MW-10 MW-10 2/22/01 X X X 
Kinder Morgan MW-10 MW-10 5/16/01 X X X 
Kinder Morgan MW-10 MW-10 5/31/00 X X 
Kinder Morgan MW-10 MW-10 8/24/00 X X X 
Kinder Morgan MW-11 MW-11 12/9/98 X X X 
Kinder Morgan MW-11 MW-11 12/1/00 X X X 
f------

Kinder Morgan MW-11 MW-11 2/16/00 X X X 
Kinder Morgan MW-11 MW-11 2/22/01 X X X 
Kinder Morgan MW-·11 MW-11 5/16/01 X X X 
Kinder Morgan MW-11 MW-11 5/31/00 X X X 
Kinder Morgan MW-11 MW-11 8/24/00 X X X 
Kinder Morgan MW-12 MW-12 10/28/97 X X X 
Kinder Morgan MW-13 MW-13 10/27/97 X X X 
Kinder Morgan MW-13 MW-13 10/27/98 X 
Kinder Morgan MW-13 MW-13 12/9/98 X X X X 
Kinder Morgan MW-13 MW-13 12/1/00 X X 
Kinder Morgan MW-13 MW-·13 2/16/00 X X 
Kinder Morgan MW-13 MW-13 2/22/01 X X X 
Kinder Morgan MW-13 MW-13 5/16/01 X X X 
Kinder Morgan MW-13 MW-13 5/31/00 X 
Kinder Morgan MW-13 MW-13 8/24/00 X X X 
Kinder Morgan MW-15 MW-15 10/30/97 X X X X 
Kinder Morgan MW-15 MW-15 12/1/00 X X 
Kinder Morgan MW-15 MW-15 12/10/98 X X X 
Kinder Morgan MW-15 MW-15 2/17/00 X X X 
Kinder Morgan MW-15 MW-15 2/22/01 X X X 
Kinder Morgan MW-15 MW-15 5/16/01 X X X 
Kinder Morgan MW-15 MW-15 5/30/00 X 
Kinder Morgan MW-15 MW-15 5/31/00 
Kinder Morgan MW-15 MW-15 8/24/00 X X X 
Kinder Morgan MW-17 MW-17 10/30/97 X X X 
Kinder Morgan MW-18 MW-18 10/30/97 X X X 
Kinder Morgan MW-20 MW-20 10/28/97 X X X X 
Kinder Morgan MW-21 MW-21 10/29/97 X X X X 
Kinder Morgan MW-21 MW-21 12/8/98 X X X X 
Kinder Morgan MW-21 MW-21 12/1/00 X X 
Kinder Morgan MW-21 MW-21 2/17/00 X X 
Kinder Morgan MW-21 MW-21 2/22/01 X X X 
Kinder Morgan MW-21 MW-21 5/16/01 X X X 
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Sampling Total Diss. 
Area Sample ID Location Date SVOCs VOCs Metals Metals TPH Conv. 
Kinder Morgan MW-21 MW-21 5/30/00 X 
Kinder Morgan MW-21 MW-21 8/23/00 X X X 
Kinder Morgan MW-22 MW-22 10/29/97 X X X 
Kinder Morgan MW-22 MW-22 12/9/98 X X X 
Kinder Morgan MW-22 MW-22 12/1/00 X X X 
Kinder Morgan MW-22 MW-22 2/17/00 X X X 
Kinder Morgan MW--22 MW-22 2/21/01 X 
Kinder Morgan MW-22 MW-22 5/16/01 X 
Kinder Morgan MW-22 MW-22 5/30/00 X X X 
Kinder Morgan MW-22 MW-22 8/23/00 X X X 
Kinder Morgan MW-23 MW-23 11/30/00 X 
Kinder Morgan MW-23 MW-23 12/9/98 X X X 
Kinder Morgan MW-23 MW-23 12/1/00 
Kinder Morgan MW-23 MW-23 2/17/00 X 
Kinder Morgan MW-23 MW-23 2/22/01 X X X 
Kinder Morgan MW-23 MW-23 5/16/01 X 
Kinder Morgan MW-23 MW-23 5/30/00 X 
Kinder Morgan MW-23 MW-23 8/23/00 X 
Kinder Morgan MW-25 MW-25 3/14/02 X X X 
Kinder Morgan MW-25 MW-25 3/18/03 X X X 
Kinder Morgan MW-25 MW--25 9/21/01 X X X 
Kinder Morgan MW-25 MW-25 9/27/02 X X X 
Kinder Morgan MW-26 MW-26 12/8/98 X X X 
Kinder Morgan MW-26 MW-26 12/1/00 X X X 

--
Kinder Morgan MW-26 MW-26 2/17/00 X X X 
Kinder Morgan MW-26 MW-26 2/21/01 X 
Kinder Morgan MW-26 MW-26 3/13/02 
Kinder Morgan MW-26 MW-26 3/18/03 X X X 
Kinder Morgan MW-26 MW--26 5/17/01 X X X 
Kinder Morgan MW-26 MW-26 5/30/00 X X X 
Kinder Morgan MW-26 MW-26 8/23/00 X X X 
Kinder Morgan MW-26 MW-26 9/18/01 
Kinder Morgan MW-26 MW-26 9/27/02 X X X 
Kinder Morgan MW-27 MW-27 10/29/97 X X X 
Kinder Morgan MW-28 MW-28 11/30/00 X 
Kinder Morgan MW-28 MW-28 12/1/00 
Kinder Morgan MW-28 MW-28 2/16/00 X X X 
Kinder Morgan MW-28 MW-28 2/21/01 X 
Kinder Morgan MW-28 MW-28 5/16/01 X 
Kinder Morgan MW-28 MW-28 5/30/00 X 
Kinder Morgan MW-28 MW-28 8/23/00 X 
Kinder Morgan MW-28 MW-28 8/24/00 
Kinder Morgan MW-29 MW-29 10/29/97 X X X 
Kinder Morgan MW-3 MW-3 10/28/97 X X X 
Kinder Morgan MW-30 MW-30 10/29/97 X X X 
Kinder Morgan MW-30 MW-30 12/8/98 X X X 
Kinder Morgan MW-31 MW-31 10/29/97 X X X 
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Sampling Total Diss. 
Area Sample ID Location Date SVOCs VOCs Metals Metals TPH Conv. 
Kinder Morgan MW-31 MW-31 12/8/98 X X X 
Kinder Morgan MW-31 MW-31 12/1/00 X X X 
Kinder Morgan MW-31 MW-31 2/16/00 X X X 
Kinder Morgan MW-·31 MW-31 2/22/01 X X X 
Kinder Morgan MW-31 MW-31 5/17/01 X X X 
Kinder Morgan MW-31 MW-31 5/30/00 X 
Kinder Morgan MW-31 MW-31 8/23/00 X X X 
Kinder Morgan MW-32 MW-32 10/29/97 X X X X 
Kinder Morgan MW-32 MW-32 12/8/98 X X X 
Kinder Morgan MW-32 MW-32 12/1/00 X X X 
Kinder Morgan MW-32 MW-32 2/16/00 X X 
Kinder Morgan MW-32 MW-32 2/22/01 X X X 
Kinder Morgan MW-32 MW-32 5/16/01 X X X 
Kinder Morgan MW-32 MW-32 5/30/00 X 
Kinder Morgan MW-32 MW-·32 8/23/00 X X X 
Kinder Morgan MW-33 MW-33 10/31/97 X X X 
Kinder Morgan MW-33 MW-33 10/31/98 X 
Kinder Morgan MW-33 MW-33 11/30/00 X X X 
Kinder Morgan MW-33 MW-33 12/11/98 X X X X 
Kinder Morgan MW-33 MW-33 2/16/00 X X 
Kinder Morgan MW-33 MW-33 2/22/01 X X X 
Kinder Morgan MW-33 MW-33 3/14/02 X X X 
Kinder Morgan MW-33 MW-33 3/18/03 X X X 
Kinder Morgan MW-·33 MW-33 5/16/01 X X X 
Kinder Morgan MW-33 MW-33 5/30/00 X 
Kinder Morgan MW-33 MW-33 8/24/00 X X X 
Kinder Morgan MW-33 MW-33 9/21/01 X X X 
Kinder Morgan MW-33 MW-33 9/27/02 X X X 
Kinder Morgan MW-34 MW-34 10/31/97 X X 
Kinder Morgan MW-34 MW-34 10/31/98 X 
Kinder Morgan MW-34 MW-34 3/14/02 X X X 
Kinder Morgan MW-·34 MW-34 3/18/03 X X X 
Kinder Morgan MW-34 MW-34 9/21/01 X X X 
Kinder Morgan MW-34 MW-34 9/27/02 X X X 
Kinder Morgan MW-36 MW-36 10/31/97 X X X 
Kinder Morgan MW-36 MW-36 11/30/00 X X X 
Kinder Morgan MW-·36 MW-36 12/10/98 X X X 
Kinder Morgan MW-36 MW-36 2/16/00 X X X 
Kinder Morgan MW-36 MW-36 2/21/01 X X X 
Kinder Morgan MW-36 MW-36 3/13/02 X X X 
Kinder Morgan MW-36 MW-36 3/18/03 X X X 
Kinder Morgan MW-36 MW-36 5/16/01 X X X 
Kinder Morgan MW-36 MW-36 5/31/00 X X 
Kinder Morgan MW-36 MW-36 8/24/00 X X X 
Kinder Morgan MW-36 MW-36 9/21/01 X X X 
Kinder Morgan MW-37 MW-37 2/21/11 X 
Kinder Morgan MW-37 MW-37 10/31/97 X X X X 
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Sampling Total Diss. 
Area Sample ID Location Date SVOCs VOCs Metals Metals TPH Conv. 
Kinder Morgan MW-37 MW-37 11/30/00 X X X 
Kinder Morgan MW-37 MW-37 12/10/98 X X X X 
Kinder Morgan MW-37 MW-37 2/16/00 X X X 
Kinder Morgan MW-37 MW-37 2/21/11 X 
Kinder Morgan MW-37 MW-37 2/21/01 X X X 
Kinder Morgan MW-37 MW-37 3/13/02 
Kinder Morgan MW-37 MW-37 3/18/03 X X X 
Kinder Morgan MW-37 MW-37 5/16/01 X X X 
Kinder Morgan MW-37 MW-37 5/30/00 X X X 
Kinder Morgan MW-37 MW-37 8/24/00 X X X 
Kinder Morgan MW-37 MW-37 9/21/01 X X X 
Kinder Morgan MW-37 MW-37 9/27/02 X X X 
Kinder Morgan MW-39 MW-39 12/10/98 X X X X 
Kinder Morgan MW-4 MW-4 10/28/97 X X X 
Kinder Morgan MW-4 MW-4 12/9/98 X X X 
Kinder Morgan MW-40 MW-40 11/30/00 X X X 
Kinder Morgan MW-40 MW-40 12/10/98 X X X 
Kinder Morgan MW-40 MW-40 2/16/00 X X X 
Kinder Morgan MW-40 MW-40 2/21/01 X X X 
Kinder Morgan MW-40 MW-40 3/13/02 X X X 
Kinder Morgan MW-40 MW-40 3/18/03 X X X 
Kinder Morgan MW-40 MW-40 5/16/01 X X X 
Kinder Morgan MW-40 MW-40 5/30/00 X X 
Kinder Morgan MW-40 MW-40 8/24/00 X X X 
Kinder Morgan MW-40 MW-40 9/21/01 X X X 

--
Kinder Morgan MW-40 MW-40 9/27/02 X X X 
Kinder Morgan MW-6 MW-6 10/28/97 X X X 
Kinder Morgan MW-8 MW-8 10/30/97 X X X 
Kinder Morgan MW-8 MW-8 12/1/00 X X X 
Kinder Morgan MW-8 MW-8 12/10/98 X X X 
Kinder Morgan MW-8 MW-8 2/16/00 X X X 
Kinder Morgan MW-8 MW-8 2/22/01 X X X 
Kinder Morgan MW-8 MW-8 3/14/02 X X X 
Kinder Morgan MW-8 MW-8 3/18/03 X X X 
Kinder Morgan MW-8 MW-8 5/16/01 X X X 
Kinder Morgan MW-8 MW-8 5/31/00 X X 
Kinder Morgan MW-8 MW-8 8/24/00 X X X 
Kinder Morgan MW-8 MW-8 9/21/01 X X X 
Kinder Morgan MW-8 MW-8 9/27/02 X X X 
Kinder Morgan MW-9 MW-9 10/27/97 X X 
Kinder Morgan MW-9 MW-9 10/27/98 X 

Chevron Data 
Sets 
Chevron- NCE B-10 B-10 10/21/97 X X X 
Chevron - NCE B-10 B-10 11/24/98 X X X 
Chevron - NCE B-10 B-10 3/20/03 X X X 
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JSampling Total Diss. 
Area Sample ID Location Date SVOCs VOCs Metals Metals TPH Conv. 

Chevron - NCE B-11 B-11 10/21/97 X X X 
Chevron - NCE B-11 B-11 11/23/98 X X X 
Chevron - NCE B-14 B-14 10/22/97 X X X X 
Chevron - NCE B-14 B-14 11/25/98 X X X X 
Chevron - NCE B-20 B-20 3/20/03 X X X 
Chevron - NCE B-21 B-21 3/20/03 X X X 
Chevron - NCE B-28 B-28 10/23/97 X X X 
Chevron - NCE B-28 B-28 11/24/98 X X X 
Chevron - NCE B-28 B-28 3/20/03 X X X 
Chevron - NCE B-29 B-29 10/22/97 X X X 
Chevron - NCE B-29 B-29 3/20/03 X X X 
Chevron - NCE B-30 B-30 10/23/97 X X X X 
Chevron - NCE B-30 B-30 11/24/98 X X X X 
Chevron - NCE B-30 B-30 3/20/03 X X X 
Chevron - NCE B-7 B-7 10/22/97 X X X 
Chevron - NCE B-7 B-7 11/24/98 X X X 
Chevron - NCE B-7 B-7 3/20/03 X X X 
Chevron - NCE B-9 B-9 10/22/97 X X X X 
Chevron - NCE B-9 B-9 12/11/98 X X X X 
Chevron - NCE B-9 B-9 3/20/03 X X X 
Chevron - NCE CR-1 CR-1 3/20/03 X X X 
Chevron - NCE CR-11 CR-11 10/23/97 X X X 
Chevron - NCE CR-9 CR-9 10/23/97 X X X 
Chevron - NCE CR-9 CR-9 11/25/98 X X X X 
Chevron - NCE B-15 B-15 10/22/97 X X X 
Chevron - NCE B-19 B-19 10/22/97 X X X 
Chevron - NCE B-19 B-19 3/20/03 X X X 
Chevron - NCE B-24 B-24 10/23/97 X X X X 
Chevron - NCE B-24 B-24 11/23/98 X X 
Chevron - NCE B-26 B-26 10/21/97 X X X 
Chevron - NCE B-31 B-31 10/23/97 X X X 
Chevron - NCE B-32 B-32 10/22/97 X X X 
Chevron - NCE B-32 B-32 3/20/03 X X X 
Chevron - NCE B-33 B-33 3/20/03 X X X 
Chevron - NCE B-50 B-50 3/20/03 X X 
Chevron - NCE EX-1 EX-1 11/25/98 X X X X 
Chevron - NCE B-10 B-10 11/30/00 X X X 
Chevron - NCE B-10 B-10 2/18/00 X X X 
Chevron - NCE B-10 B-10 2/23/01 X X X 
Chevron - NCE B-10 B-10 3/21/02 X X X 
Chevron - NCE B-10 B-10 5/17/01 X X X 
Chevron- NCE B-10 B-10 5/23/00 X X X 
Chevron - NCE B-10 B-10 8/25/00 X X X 
Chevron - NCE B-10 B-10 9/19/01 X X X 
Chevron - NCE B-10 B-10 9/24/02 X X X 
Chevron - NCE B-11 B-11 11/30/00 X X X 
Chevron - NCE B-11 B-11 2/18/00 X X X 
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Sampling Total Diss. 
Area Sample ID Location Date SVOCs VOCs Metals Metals TPH Conv. 

Chevron - NCE B--11 B-11 2/22/01 X X X 

Chevron - NCE B-11 8-11 5/17/01 X X X 

Chevron - NCE B-11 B-11 5/23/00 X X X 

Chevron - NCE B-11 8-11 8/25/00 X X X 
Chevron - NCE B-14 8-14 11/30/00 X X X 

Chevron - NCE B-14 B-14 2/18/00 X X X 

Chevron - NCE B-14 8-14 2/22/01 X X X 

Chevron - NCE B-14 8-14 5/17/01 X X X 
Chevron - NCE B-14 8--14 5/23/00 X X X 

Chevron - NCE B-14 8-14 8/25/00 X X X 
Chevron - NCE B-21 B-21 3/21/02 X X X 

Chevron - NCE B-21 8-21 9/19/01 X X X 
Chevron - NCE B-21 B-21 9/24/02 X X X 

Chevron - NCE B-28 B-28 11/30/00 X X X 
Chevron - NCE B-28 8-28 2/18/00 X X X 

Chevron - NCE B-28 B-28 2/23/01 X X X 
Chevron - NCE B--28 8-28 3/21/02 X X X 

Chevron - NCE B-28 8-28 5/17/01 X X X 

Chevron - NCE B-28 8-28 5/23/00 X 

Chevron - NCE B-28 8-28 8/25/00 X X X 
Chevron - NCE B-28 8-28 9/20/01 X X X 

Chevron - NCE B-28 8-28 9/24/02 X X X 
Chevron - NCE B-29 B-29 3/21/02 X X X 
Chevron - NCE B-29 8-29 9/20/01 X X X 

Chevron -· NCE B-29 8-29 9/24/02 X X X 
Chevron - NCE B-30 8-30 11/30/00 X X X 
Chevron - NCE B-30 B-30 2/18/00 X X X 

Chevron -· NCE 8-30 B-30 2/23/01 X X X 
Chevron - NCE B-30 B-30 3/21/02 X X X 
Chevron - NCE B-30 8-30 5/17/01 X X X 
Chevron - NCE B-30 B-30 5/23/00 X X X 
Chevron - NCE B-30 B-30 8/25/00 X X X 
--
Chevron -· NCE B-30 B-30 9/20/01 X X X 
Chevron- NCE B-30 8-30 9/24/02 X X X 

Chevron - NCE 8-7 B-7 11/30/00 X 
Chevron - NCE 8-7 B-7 2/18/00 X X X 
Chevron - NCE B-7 8-7 2/22/01 X X X 

Chevron - NCE 8-7 B-7 5/17/01 X X X 

Chevron - NCE B-7 8-7 5/23/00 X X X 

Chevron- NCE B-7 B-7 8/25/00 X 

Chevron - NCE 8-9 8-9 11/30/00 X X X 
Chevron - NCE B-9 B-9 2/18/00 
Chevron - NCE B-9 B-9 2/22/01 X X X 

Chevron - NCE B-9 8-9 3/21/02 X X X 
Chevron - NCE B-9 8-9 5/17/01 X X X 

Chevron - NCE B-9 8-9 5/23/00 X X X 
Chevron - NCE 8-9 B-9 I 8/25/00 X X X 
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Sampling Total Diss. 
Area Sample ID Location Date SVOCs VOCs Metals Metals TPH Conv. 

Chevron- NCE 8-9 8-9 9/19/01 X X X 
Chevron - NCE 8-9 8-9 9/24/02 X X X 
Chevron - NCE CR-1 CR-1 3/21/02 X X X 
Chevron - NCE CR-1 CR-1 9/20/01 X X X 
Chevron - NCE CR-1 CR-1 9/21/01 X 
Chevron - NCE CR-1 CR-1 9/24/02 X X X 
Chevron - NCE CR-11 CR-11 11/30/00 X 
Chevron- NCE CR-11 CR-11 2/18/00 X X X 
Chevron - NCE CR-11 CR-11 2/22/01 X X X 
Chevron - NCE CR-11 CR-11 5/16/01 X X X 
Chevron - NCE CR-11 CR-11 5/23/00 X X 
Chevron - NCE CR-·11 CR-11 8/25/00 X X X 
--

Chevron - NCE CR-9 CR-9 11/30/00 X X X 
~-

Chevron- NCE CR-9 CR-9 2/18/00 X 
Chevron - NCE CR-9 CR-9 2/22/01 X X X 
Chevron - NCE CR-·9 CR-9 5/16/01 X X X 
Chevron - NCE CR-9 CR-9 5/23/00 X X 
Chevron - NCE CR-9 CR-9 8/25/00 X X X 
Chevron Ethanol 8-14 8-14 7/17/01 X 
Chevron Ethanol CR10 CR10 4/5/01 X X X X 
Chevron Ethanol CR10 CR10 6/13/01 X 
Chevron Ethanol CR-10 CR10 10/24/01 X X X X 
Chevron Ethanol CR-10 CR10 2/19/02 X X X X 
Chevron Ethanol CR-10 CR10 6/7/02 X X X X 
Chevron Ethanol CR12 CR12 10/24/01 X 
Chevron Ethanol CR12 CR12 4/5/01 X X X X 
Chevron Ethanol CR12 CR12 8/1/01 X 
Chevron Ethanol CR-12 CR12 10/24/01 X X X 
Chevron Ethanol CR-12 CR12 2/19/02 X X X X 
Chevron Ethanol CR-12 CR12 6/7/02 X X X X 
Chevron Ethanol CR12 (Kiff) CR12 8/1/01 X X 
Chevron Ethanol CR13 CR13 4/5/01 X X X X 
Chevron Ethanol CR13 CR13 6/13/01 X 
Chevron Ethanol CR-13 CR13 10/24/01 X X X X 
Chevron Ethanol CR-13 CR13 2/19/02 X X X X 
Chevron Ethanol CR-13 CR13 6/7/02 X X X X 
Chevron Ethanol CR13 (Kiff) CR13 8/1/01 X 
Chevron Ethanol CR14 CR14 4/5/01 X X X X 
Chevron Ethanol CR14 CR14 6/13/01 X 
Chevron Ethanol CR-14 CR14 10/24/01 X X X X 
Chevron Ethanol CR-14 CR14 2/18/02 X X X X 
Chevron Ethanol CR-14 CR14 6/7/02 X X X X 
Chevron Ethanol CR14 (Kiff) CR14 8/1/01 X 
Chevron Ethanol CR15 CR15 4/5/01 X X X X 
Chevron Ethanol CR15 CR15 6/13/01 X 
Chevron Ethanol CR-15 CR15 10/24/01 X X X X 
Chevron Ethanol CR-15 CR15 2/19/02 X X X X 
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I Sampling Total Diss. 
Area Sample 10 Location Date SVOCs VOCs Metals Metals TPH Conv. 
Chevron Ethanol CR-15 CR15 I 6/7/02 X X X X 
Chevron Ethanol CR16 CR16 10/23/01 X 
Chevron Ethanol CR16 CR16 4/5/01 X X X X 
Chevron Ethanol CR-16 CR16 10/24/01 X X X 
Chevron Ethanol CR-16 CR16 2/18/02 X X X X 
Chevron Ethanol CR-16 CR16 6/7/02 X X X X 
Chevron Ethanol CR17 CR17 4/5/01 X X X X 
Chevron Ethanol CR-17 CR17 10/24/01 X X X X 
Chevron Ethanol CR-17 CR17 2/18/02 X X X X 
Chevron Ethanol CR-17 CR17 6/7/02 X X X X 
Chevron Ethanol CR19 CR19 4/5/01 X X X X 
Chevron Ethanol CR19 CR19 6/13/01 X 
Chevron Ethanol CR-19 CR19 10/24/01 X X X X 
Chevron Ethanol CR-19 CR19 2/20/02 X X X X 
Chevron Ethanol CR-19 CR19 6/7/02 X X X X 
Chevron Ethanol CR20 CR20 4/5/01 X X X X 
Chevron Ethanol CR20 CR20 6/13/01 X 
Chevron Ethanol CR-20 CR20 10/24/01 X X X X 
Chevron Ethanol CR-20 CR20 2/18/02 X X X X 
Chevron Ethanol CR-20 CR20 6/7/02 X X X X 
Chevron Ethanol CR21A CR21A 4/4/01 X X X X 
Chevron Ethanol CR-21A CR21A 10/23/01 X X X X 
Chevron Ethanol CR-21A CR21A 2/19/02 X X X X 
Chevron Ethanol CR-21A CR21A 6/5/02 X X X X 
Chevron Ethanol CR218 CR218 4/4/01 X X X X 
Chevron Ethanol CR--218 CR218 10/23/01 X X X X 
Chevron Ethanol CR-218 CR218 2/19/02 X X X X 
Chevron Ethanol CR-218 CR218 6/5/02 X X X X 
Chevron Ethanol CR22A CR22A 4/3/01 X X X X 
Chevron Ethanol CR-22A CR22A 10/22/01 X X X X 
Chevron Ethanol CR-22A CR22A 2/20/02 X X X X 
Chevron Ethanol CR-22A CR22A 6/5/02 X X X X 
Chevron Ethanol CR228 CR228 4/3/01 X X X X 
Chevron Ethanol CR-228 CR228 10/22/01 X X X X 
Chevron Ethanol CR-228 CR228 2/20/02 X X X X 
Chevron Ethanol CR-228 CR228 6/5/02 X X X X 
Chevron Ethanol CR23A CR23A 4/4/01 X X X X 
Chevron Ethanol CR-23A CR23A 10/23/01 X X X 
Chevron Ethanol CR-23A CR23A 2/20/02 X X X 
Chevron Ethanol CR-23A CR23A 6/5/02 X X X 
Chevron Ethanol CR23-A CR23A 10/23/01 X 
Chevron Ethanol CR23-A CR23A 2/20/02 X 
Chevron Ethanol CR23-A CR23A 6/5/02 X 
Chevron Ethanol CR238 CR238 4/3/01 X X X X 
Chevron Ethanol CR-238 CR238 10/23/01 X X X X 
Chevron Ethanol CR-238 CR238 2/20/02 X X X X 
Chevron Ethanol CR-238 CR238 6/5/02 X X X X 
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Sampling Total Diss. 
Area Sample ID Location Date SVOCs VOCs Metals Metals TPH Conv. 

Chevron Ethanol CR24A CR24A 4/5/01 X X X X 
Chevron Ethanol CR-24A CR24A 10/24/01 X X X X 
Chevron Ethanol CR-24A CR24A 2/20/02 X X X X 
Chevron Ethanol CR-24A CR24A 6/5/02 X X X X 
Chevron Ethanol CR248 CR248 4/3/01 X X X X 
Chevron Ethanol CR-248 CR248 10/23/01 X X X X 
Chevron Ethanol CR-248 CR248 2/20/02 X X X X 
Chevron Ethanol CR-248 CR248 6/5/02 X X X X 
Chevron Ethanol CR25 CR25 4/5/01 X X X X 
Chevron Ethanol CR-25 CR25 10/23/01 X X X X 
Chevron Ethanol CR-25 CR25 2/19/02 X X X X 
Chevron Ethanol CR-25 CR25 6/5/02 X X X X 
Chevron Ethanol CR4 CR4 7/17/01 X 
Chevron Ethanol CR6 CR6 4/3/01 X X X X 
Chevron Ethanol CR-6 CR6 10/23/01 X X X X 
Chevron Ethanol CR-6 CR6 2/20/02 X X X X 
Chevron Ethanol CR-6 CR6 6/5/02 X X X X 
Chevron Ethanol CR7 CR7 4/4/01 X X X X 
Chevron Ethanol CR7 CR7 6/13/01 X 
Chevron Ethanol CR-7 CR7 10/23/01 X X X X 
Chevron Ethanol CR-7 CR7 2/20/02 X X X X 
Chevron Ethanol CR-7 CR7 6/5/02 X X X X 
Chevron Ethanol GPW-1 GPW1 10/22/01 X X X 
Chevron Ethanol GPW-1 GPW1 10/23/01 X 
Chevron Ethanol GPW-1 GPW1 2/18/02 X 
Chevron Ethanol GPW-1 GPW1 2/19/02 X X X 
Chevron Ethanol GPW-1 GPW1 4/4/01 X X X X 
Chevron Ethanol GPW-1 GPW1 6/5/02 X X X X 
Chevron Ethanol GPW-3 GPW3 10/23/01 X X X X 
Chevron Ethanol GPW-3 GPW3 2/19/02 X X X X 
Chevron Ethanol GPW-3 GPW3 4/4/01 X X X X 
Chevron Ethanol GPW-3 GPW3 6/5/02 X X X X 
Chevron Ethanol P1 G0500-01 (Kiff CR238 7/16/01 X X X X 
Chevron Ethanol P1 G0500-02 (Kiff CR248 7/16/01 X X X X 
Chevron Ethanol P1G0500-03 (Kiff CR22A 7/16/01 X X X X 
Chevron Ethanol P1 G0500-04 (Kiff CR228 7/16/01 X X X X 
Chevron Ethanol P1 G0500-05 (Kiff CR23A 7/16/01 X X X X 
Chevron Ethanol 0 1 G0500-06 (Kiff GPW1 7/16/01 X X X X 
Chevron Ethanol P1 G0500-07 (Kiff GPW3 7/16/01 X X X X 
Chevron Ethanol P1 G0500-08 (Kiff CR218 7/16/01 X X X X 
Chevron Ethanol P1 G0550-01 (Kiff CR6 7/17/01 X X X X 
Chevron Ethanol P 1 G0550-02 (Kiff CR8 7/17/01 X X X X 
Chevron Ethanol P1 G0550-03 (Kiff CR7 7/17/01 X X X X 
Chevron Ethanol P1 G0550-04 (Kiff CR16 7/17/01 X X X X 
Chevron Ethanol P1 G0550-05 (Kiff CR21A 7/17/01 X X X X 
Chevron Ethanol P 1 G0550-08 (Kiff CR25 7/17/01 X X X X 
Chevron Ethanol P1 G0550-09 (Kiff CR17 7/17/01 X X X X 
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Sampling Total Diss. 
Area Sample ID Location Date SVOCs VOCs Metals Metals TPH Conv. 
Chevron Ethanol P1 G0550-1 0 (Kiff CR24A 7/17/01 X X X X 
Chevron Ethanol D1 G0598-01 (Kiff CR14 7/18/01 X X X X 
Chevron Ethanol D1G0598-·02 (Kiff CR20 7/18/01 X X X X 
Chevron Ethanol P1 G0598-03 (Kiff CR15 7/18/01 X X X X 
Chevron Ethanol P1 G0598-04 (Kiff CR13 7/18/01 X X X X 
Chevron Ethanol P1 G0598-05 (Kiff CR10 7/18/01 X X X X 
Chevron Ethanol P1 G0598-06 (Kiff CR19 7/18/01 X X X X 
Chevron Ethanol CR-8 CR8 11/24/98 X X X 
Chevron Ethanol CR-8 CR8 11/30/00 X X X 
Chevron Ethanol CR-8 CR8 2/18/00 X X X 
Chevron Ethanol CR-8 CR8 2/22/01 X X X 
-~ 

Chevron Ethanol CR-8 CR8 5/16/01 X X X 
Chevron Ethanol CR-8 CR8 5/23/00 X X 
Chevron Ethanol CR-8 CR8 8/25/00 X X X 

Conoco Phillips Data Set 
Conoco Phillips 8-17 8-17 10/24/97 X X X X 
Conoco Phillips 8-17 8-17 11/29/00 X X X 
Conoco Phillips 8-17 8-17 2/17/00 X X X 
Conoco Phillips 8-17 8-17 2/23/01 X X X 
Conoco Phillips 8-17 8-17 5/17/01 X X X 
Conoco Phillips 8-17 8-17 5/26/00 X X X 
Conoco Phillips 8-17 8-17 8/28/00 X X X 
Conoco Phillips 8-18 8-18 10/24/97 X X X 
Conoco Phillips 8-18 8-18 11/19/98 X X X X 
Conoco Phillips 8-18 8-18 11/29/00 X X X 
Conoco Phillips 8-·18 8-18 2/17/00 X X X 
Conoco Phillips 8-18 8-18 2/23/01 X X X 
Conoco Phillips 8-18 8-18 5/17/01 X X X 
Conoco Phillips 8-18 8-18 5/26/00 X 
Conoco Phillips 8-18 8-18 8/28/00 X X X 
Conoco Phillips 8-22 8-22 11/19/98 X X X X 
Conoco Phillips 8-22 8-22 11/29/00 X 
Conoco Phillips 8-22 8-22 2/17/00 X 
Conoco Phillips 8-22 8-22 2/20/01 X 
Conoco Phillips 8-22 8-22 5/17/01 X 
Conoco Phillips 8-22 8-22 5/26/00 X X X 
Conoco Phillips 8-22 8-22 8/28/00 X 
Conoco Phillips 8-35 8-35 10/24/97 X X X 
Conoco Phillips 8-·35 8-35 11/20/98 X X X 
Conoco Phillips 8-35 8-35 11/29/00 X X X 
Conoco Phillips 8-35 8-·35 2/17/00 X X X 
Conoco Phillips 8-35 8-35 2/23/01 X X X 
Conoco Phillips 8-35 8-35 3/14/02 X X X 
Conoco Phillips 8-35 8-35 3/18/03 X X X 
Conoco Phillips 8-35 8-35 5/17/01 X X X 
Conoco Phillips 8-35 8-35 5/26/00 X X X 
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Sampling Total Diss. 
Area SampleiD Location Date SVOCs VOCs Metals Metals TPH Conv. 

Conoco Phillips 8-·35 8-35 8/28/00 X X X 
Conoco Phillips 8-35 8-35 9/20/01 X X X 
Conoco Phillips 8-35 8-35 9/26/02 X X X 
Conoco Phillips 8-36 8-36 10/24/97 X X X 
Conoco Phillips 8-36 8-36 11/18/98 X X X 
Conoco Phillips 8-36 8-36 11/29/00 X X X 
Conoco Phillips 8-36 8-36 2/17/00 X X X 
Conoco Phillips 8-36 8-36 2/23/01 X X X 
Conoco Phillips 8-36 8-36 3/14/02 X X X 
Conoco Phillips 8-36 8-36 3/18/03 X X X 
Conoco Phillips 8-36 8-36 5/17/01 X X X 
Conoco Phillips 8-36 8-36 5/26/00 X X 
Conoco Phillips 8-36 8-36 8/28/00 X X X 
Conoco Phillips 8-36 8-36 9/20/01 X X X 
Conoco Phillips 8-36 8-36 9/26/02 X X X 
Conoco Phillips 8-37 8-37 10/24/97 X X X X 
Conoco Phillips 8-37 8-37 11/19/98 X X X X 
Conoco Phillips 8-37 8-37 11/29/00 X X X 
Conoco Phillips 8-37 8-37 2/17/00 X X X 
Conoco Phillips 8-37 8-37 2/23/01 X X X 
Conoco Phillips 8-37 8-37 3/14/02 X X X 
Conoco Phillips 8-37 8-37 3/18/03 X X X 
Conoco Phillips 8-37 8-37 5/17/01 X X X 
Conoco Phillips 8-37 8-37 5/26/00 X 
Conoco Phillips 8-37 8-37 8/28/00 X X X 
Conoco Phillips 8-37 8-37 9/26/02 X X X 
Conoco Phillips 8-4 8-4 11/29/00 X X X 
Conoco Phillips 8-4 8-4 2/17/00 
Conoco Phillips 8-4 8-4 2/20/01 X 
Conoco Phillips 8-4 8-4 3/13/02 
Conoco Phillips 8-4 8-4 3/17/03 
Conoco Phillips 8-4 8-4 5/17/01 X 
Conoco Phillips 8-4 8-4 5/26/00 X X X 
Conoco Phillips 8-4 8-4 8/23/00 
Conoco Phillips 8-4 8-4 8/28/00 X 
Conoco Phillips 8-4 8-4 9/18/01 
Conoco Phillips 8-4 8-4 9/26/02 X X X 
Conoco Phillips 8-40 8-40 10/24/97 X X X 
Conoco Phillips 8-40 8-40 11/29/00 X 
Conoco Phillips 8-40 8-40 2/17/00 X 
Conoco Phillips 8-40 8-40 2/20/01 X 
Conoco Phillips 8-40 8-40 5/17/01 X 
Conoco Phillips 8-40 8-40 5/26/00 X 
Conoco Phillips 8-40 8-40 8/28/00 X 
Conoco Phillips U-10 U-10 3/18/03 X X X 
Conoco Phillips U-·11 U-11 3/18/03 X X X 
Conoco Phillips U-12 U-12 3/18/03 X X X 
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Sampling Total Diss. 
Area Sample 10 Location Date SVOCs VOCs Metals Metals TPH Conv. 

Conoco Phillips U-2 U-2 10/23/97 X X X 
Conoco Phillips U-2 U-2 11/16/98 X X X 
Conoco Phillips U-2 U-2 11/29/00 X X X 
Conoco Phillips U-2 U-2 2/17/00 X X X 
Conoco Phillips U-2 U-2 2/23/01 X X X 
Conoco Phillips U-2 U-2 3/14/02 X X X 
Conoco Phillips U-2 U-2 3/18/03 X X X 
Conoco Phillips U-2 U-2 5/17/01 X X X 
Conoco Phillips U-2 U-2 5/26/00 X X X 
Conoco Phillips U-2 U-2 8/28/00 X X X 
Conoco Phillips U-2 U-2 9/20/01 X X X 
Conoco Phillips U-2 U-2 9/26/02 X X X 
Conoco Phillips U-3 U-3 10/24/97 X X X 
Conoco Phillips U-3 U-3 11/16/98 X X X X 
Conoco Phillips U-3 U-3 11/29/00 X X X 
Conoco Phillips U-3 U-3 2/17/00 X X X 
Conoco Phillips U-3 U-3 2/23/01 X X X 
Conoco Phillips U-3 U-3 5/17/01 X X X 
Conoco Phillips U-3 U-3 5/26/00 X X X 
Conoco Phillips U-3 U-3 8/28/00 X X X 
Conoco Phillips U-4 U-4 11/19/98 X X X 
Conoco Phillips U-4 U-4 11/29/00 X X X 
Conoco Phillips U-4 U-4 2/16/00 X 
Conoco Phillips U-4 U-4 2/23/01 X X X 
Conoco Phillips U-4 U-4 3/13/02 
Conoco Phillips U-4 U-4 3/17/03 
Conoco Phillips U-4 U-4 5/17/01 X 
Conoco Phillips U-4 U-4 5/26/00 X X X 

--

Conoco Phillips U-4 U-4 8/28/00 X X X 
Conoco Phillips U-4 U-4 9/18/01 
Conoco Phillips U-4 U-4 9/26/02 X X X 
Conoco Phillips U-5 U-5 10/24/97 X X X 
Conoco Phillips U-5 U-5 11/19/98 X X X X 

Conoco Phillips U-5 U-5 11/29/00 X X X 
Conoco Phillips U-5 U-5 2/17/00 X X X 
Conoco Phillips U-5 U-5 2/23/01 X X X 
Conoco Phillips U-5 U-5 3/18/03 X X X 

Conoco Phillips U-5 U-5 5/17/01 X 
Conoco Phillips U-5 U-5 5/26/00 X X X 
Conoco Phillips U-5 U-5 8/28/00 X X X 
Conoco Phillips U-5 U-5 9/18/01 
Conoco Phillips U-5 U-5 9/26/02 
Conoco Phillips B-16 B-16 10/27/97 X X X 
Conoco Phillips B-2 B-2 10/27/97 X X X X 

Conoco Phillips B-25 B-25 11/19/98 X X X X 
Conoco Phillips B-41 B-41 10/24/97 X X X 

Conoco Phillips B-6 B-6 10/27/97 X X X X 
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Sampling Total Diss. 
Area Sample ID Location Date SVOCs VOCs Metals Metals TPH Conv. 

Conoco Phillips 8-6 8-6 11/18/98 X X X 
Conoco Phillips 8-·6 (RR) 8-6 (RR) 11/18/98 X X 
Conoco Phillips P-1 P-1 11/20/98 X X X 
Conoco Phillips P-1 P-1 3/17/03 X X 
Conoco Phillips P-1 P-1 3/18/03 X 
Conoco Phillips P-2 P-2 3/17/03 X X X 
Conoco Phillips RES-N RES-N 11/10/97 X 

Utility Corridor Data Set 
Kinder Morgan MW-20 MW-20 10/28/97 X X X X 
Kinder Morgan MW-25 MW-25 3/14/02 X X X 
Kinder Morgan MW-25 MW-25 3/18/03 X X X 
Kinder Morgan MW-25 MW-25 9/21/01 X X X 
Kinder Morgan MW-25 MW-25 9/27/02 X X X 
Kinder Morgan MW-26 MW-26 12/8/98 X X X 
Kinder Morgan MW-26 MW-26 12/1/00 X X X 
Kinder Morgan MW-26 MW-26 2/17/00 X X X 
Kinder Morgan MW-26 MW-26 2/21/01 X 
Kinder Morgan MW-26 MW-26 3/13/02 
Kinder Morgan MW-26 MW-26 3/18/03 X X X 
Kinder Morgan MW-26 MW-26 5/17/01 X X X 
Kinder Morgan MW-26 MW-26 5/30/00 X X X 
Kinder Morgan MW-26 MW-26 8/23/00 X X X 
Kinder Morgan MW-26 MW-26 9/18/01 
Kinder Morgan MW-26 MW-26 9/27/02 X X X 
Kinder Morgan MW-28 MW-28 11/30/00 X 
Kinder Morgan MW-28 MW-28 12/1/00 
Kinder Morgan MW-28 MW-28 2/16/00 X X X 
Kinder Morgan MW-28 MW-28 2/21/01 X 
Kinder Morgan MW-28 MW-28 5/16/01 X 
Kinder Morgan MW-28 MW-28 5/30/00 X 
Kinder Morgan MW-28 MW-28 8/23/00 X 
Kinder Morgan MW-28 MW-28 8/24/00 
Kinder Morgan MW-29 MW-29 10/29/97 X X X 
Kinder Morgan MW-39 MW-39 12/10/98 X X X X 
Kinder Morgan MW-9 MW-9 10/27/97 X X 
Kinder Morgan MW-9 MW-9 10/27/98 X 
Chevron 8-11 8-11 10/21/97 X X X 
Chevron 8-11 8-11 11/23/98 X X X 
Chevron 8-28 8-28 10/23/97 X X X 
Chevron 8-28 8-28 11/24/98 X X X 
Chevron 8-28 8-28 3/20/03 X X X 
Chevron 8-29 8-29 10/22/97 X X X 
Chevron 8-29 8-29 3/20/03 X X X 
Chevron 8-30 8-30 10/23/97 X X X X 
Chevron 8-30 8-30 11/24/98 X X X X 
Chevron 8-30 8-30 3/20/03 X X X 
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Sampling Total Diss. 
Area Sample 10 Location Date SVOCs VOCs Metals Metals TPH Conv. 

Chevron B-24 B-24 10/23/97 X X X X 
Chevron B-24 B-24 11/23/98 X X 
Chevron B-11 B-11 11/30/00 X X X 
Chevron B-11 B-11 2/18/00 X X X 
Chevron B-11 B-11 2/22/01 X X X 
Chevron B-11 B-11 5/17/01 X X X 
Chevron B-11 B-11 5/23/00 X X X 
Chevron B-11 B-11 8/25/00 X X X 
Chevron B-28 B-28 11/30/00 X X X 
Chevron B-28 B-28 2/18/00 X X X 
Chevron B-28 B-28 2/23/01 X X X 
Chevron B-28 B-28 3/21/02 X X X 
Chevron B-28 B-28 5/17/01 X X X 
Chevron B-28 B-28 5/23/00 X 
Chevron B-28 B-28 8/25/00 X X X 
Chevron B-28 B-28 9/20/01 X X X 
Chevron B-28 B-28 9/24/02 X X X 
Chevron B-29 B-29 3/21/02 X X X 
Chevron B-29 B-29 9/20/01 X X X 
Chevron B-29 B-29 9/24/02 X X X 
Chevron B-30 B-30 11/30/00 X X X 
Chevron B-30 B-30 2/18/00 X X X 
Chevron B-30 B-30 2/23/01 X X X 
Chevron B-30 B-30 3/21/02 X X X 
Chevron B-30 B-30 5/17/01 X X X 
Chevron B-30 B-30 5/23/00 X X X 
Chevron B-30 B-30 8/25/00 X X X 
Chevron B-30 B-30 9/20/01 X X X 
Chevron B-30 B-30 9/24/02 X X X 
Conoco Phillips B-4 B-4 11/29/00 X X X 
Conoco Phillips B-4 B-4 2/17/00 
Conoco Phillips B-4 B-4 2/20/01 X 
Conoco Phillips B-4 B-4 3/13/02 
Conoco Phillips B-4 B-4 3/17/03 
Conoco Phillips B-4 B-4 5/17/01 X 
Conoco Phillips B-4 B-4 5/26/00 X X X 
Conoco Phillips B-4 B-4 8/23/00 
Conoco Phillips B-4 B-4 8/28/00 X 
Conoco Phillips B-4 B-4 9/18/01 
Conoco Phillips B-4 B-4 9/26/02 X X X 
Conoco Phillips U-2 U-2 10/23/97 X X X 
Conoco Phillips U-2 U-2 11/16/98 X X X 
Conoco Phillips U-2 U-2 11/29/00 X X X 
Conoco Phillips U-2 U-2 2/17/00 X X X 
Conoco Phillips U-2 U-2 2/23/01 X X X 
Conoco Phillips U-2 U-2 3/14/02 X X X 
Conoco Phillips U-2 U-2 3/18/03 X X X 
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Sampling Total Diss. 
Area SampleiD Location Date SVOCs VOCs Metals Metals TPH Conv. 

Conoco Phillips U-2 U-2 5/17/01 X X X 
Conoco Phillips U-2 U-2 5/26/00 X X X 
Conoco Phillips U-2 U-2 8/28/00 X X X 
Conoco Phillips U-2 U-2 9/20/01 X X X 
Conoco Phillips U-2 U-2 9/26/02 X X X 
Conoco Phillips B-6 B-6 10/27/97 X X X X 
Conoco Phillips B-6 B-6 11/18/98 X X X 
Conoco Phillips B-6 (RR) B-6 (RR) 11/18/98 X X 

Chevron Asphalt Data Set 
Chevron Asphalt A-1 A-1 11/3/97 X X X 
Chevron Asphalt A-5 A-5 11/3/97 X X X 
Chevron Asphalt W-10 W-10 11/3/97 X X X 
Chevron Asphalt W-15 W-·15 11/3/97 X X X 
Chevron Asphalt W-6 W-6 11/3/97 X X X 
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Table B-1 • KML T Site Worker Risk Calculations 
Soil Ingestion (Surface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in mg/kg 
Hazard Intake in 

Potential Concern mg/kg-day 

RME CT RME CT 

Volatile Organic Compounds 
1 ,2,4-Trimethylbenzene 7.1 E-01 1.8E-01 6.95E-07 2.23E-08 
1 ,3,5-Trimethylbenzene 5.8E-01 1.6E-01 5.68E-07 1.91 E-08 
Ethyl benzene 1.6E+OO 6.3E-01 1.53E-06 7.75E-08 
Xylenes (total) 1.7E+OO 7.2E-01 1.70E-06 8.81E-08 
Semivolatilve Organic Compounds 
Benzo(a)anthracene 2.9E+OO 9.5E-01 2.88E-06 1.16E-07 
Benzo(a)pyrene 2.4E+OO 6.8E-01 2.37E-06 8.32E-08 
Chrysene 3.9E+OO 1.2E+OO 3.82E-06 1.52E-07 
Naphthalene 2.5E+OO 1.0E+OO 2.46E-06 1.27E-07 
Metals 
Arsenic 1.1 E+01 5.8E+OO 1.03E-05 7.07E-07 

RfD in 
mg/kg-day 

S.OE-02 
S.OE-02 
1.0E-01 
2.0E-01 

--
--
--

2.0E-02 

3.0E-04 

Sheet 1 of 8 

Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg-day (mg/kg-day)-1 

RME CT RME CT RME CT 
• 

1.E-05 4.E-07 2.5E-07 1.9E-09 -- -- --
1.E-05 4.E-07 2.0E-07 1.6E-09 -- -- --
2.E-05 8.E-07 5.5E-07 6.6E-09 -- -- --
9.E-06 4.E-07 6.1E-07 7.5E-09 -- -- --

-- -- 1.0E-06 1.0E-08 7.3E-01 8.E-07 7.E-09 

-- -- 8.5E-07 7.1 E-09 7.3E+OO 6.E-06 S.E-08 
-- -- 1.4E-06 1.3E-08 7.3E-03 1.E-08 9.E-11 

1.E-04 6.E-06 8.8E-07 1.1 E-08 -- -- .. 

3.E-02 2.E-03 3.7E-06 6.1E-08 1.5E+OO 6.E-06 9.E-08 

I TOTAL HAZARD INDEXI 3.E-02 I 2.E-03 I TOTAL CANq§~RI~I(L_ 1.E-05 _J 2.E·OL_ 

Notes: 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC ::: Exposure Point Concentration 
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Table B-1 • KML T Site Worker Risk Calculations 
Dermal Contact with Soil (Surface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of 
ABS 

Soil EPC in mg/kg 
Potential Concern 

RME 

Volatile Organic Compounds 

1 ,2,4· Trimethylbenzene .. 7.1E·01 

1 ,3,5-Trimethylbenzene -- 5.8E-01 
Ethylbenzene -- 1.6E+OO 
Xylenes (total) -- 1.7E+OO 

Semivolatilve Organic Compounds 
Benzo(a)anthracene 0.13 2.9E+OO 
Benzo(a)pyrene 0.13 2.4E+OO 
Chrysene 0.13 3.9E+OO 
Naphthalene 0.1 2.5E+OO 
Metals 
Arsenic 0.03 1.1 E+01 

Notes: 
ABS =Dermal Absorption Fraction (EPA, 2001) 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Point Concentration 

i CT 

1.8E-01 

1.6E-01 
6.3E-01 
7.2E-01 

9.5E-01 
6.8E·01 
1.2E+OO 
1.0E+OO 

5.8E+OO 

Hazard Intake in RfD In 
mg/kg-day mg/kg-day 

RME CT 

.. .. S.OE-02 

-- -- S.OE-02 

-- -- 1.0E-01 

-- -- 2.0E-01 

1.2E-06 2.0E-08 --
1.0E-06 1.4E-08 --
1.6E·06 2.6E-08 --
8.1E·07 1.7E-08 2.0E·02 

1.0E-06 2.8E-08 3.0E-04 
TOTAL HJIZA~DINDcJI 

Sheet 2 of 8 

Hazard Quotient Cancer Intake in CSF In Cancer Risk I mg/kg-day (mg/kg-day)-1 
RME CT RME CT RME CT ! 

i 

.. .. -- -- -· -- --
-- -- -- -- -- -- -· 
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- 4.4E-07 1.7E-09 7.3E-01 3.2E·07 1.2E-09 

-- -- 3.6E-07 1.2E-09 7.3E+OO 2.6E-06 8.9E-09 

-- -- 5.9E-07 2.2E-09 7.3E·03 4.3E·09 1.6E-11 
4.1E-05 8.4E-07 2.9E·07 1.4E·09 -- -- .. 

3.4E-03 9.3E-05 3.6E-07 2.4E·09 1.5E+OO 5.4E-07 3.6E-09 
.. 3.E·O~_ .. 9.E-05~_ TOTAL CANCER RISK 4.E-06 1.E-08 
F:Diifa/JO-bs/15302 ~ Willbridge Terminal Group~ Rfsk Assessment R.SVJsion/2 • Risk Assessment ReporU02- Attachments/Attachment 8 (9-1 KM Site Worker) 
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Table B-1 - KML T Site Worker Risk Calculations 
Indoor Air, Inhalation of Volatiles from Soil (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Soil Concentration 

Hazard RBC in mg/kg 
Potential Concern 

in mg/kg 
RME CT RME CT 

Volatile Organic Compounds 
1 ,2,4-Trimethylbenzene 7.1 E-01 1.6E-01 8.4E+02 8.4E+02 
1 ,3,5-Trimethylbenzene 5.8E-01 1.4E-01 1.4E+02 1.4E+02 
Ethyl benzene 7.9E+OO 3.4E-01 1.1E+04 1.1E+04 
Xylenes (total) 6.3E+OO 3.8E-01 1.3E+03 1.3E+03 

Semivolatile Organic Compounds 
Naphthalene 1.4E+OO 6.5E-01 3.4E+06 3.4E+06 

Hazard Quotient 

RME CT 

S.E-04 2.E-04 
4.E-03 1.E-03 
?.E-04 3.E-05 
5.E-03 3.E-04 

4.E·07 2.E-07 

1~ ... _'J"C>TALI-I.AZA~i?QUQl"IEN'J"L 1.E-Q2 _l_ __ ?.E-03 _L 

Sheet 3 of 8 

Cancer RBC in mg/kg Cancer Risk 

RME CT RME CT 

-- -- -- --
i -- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --
TOTAL CANCER RISK O.E+OO O.E+OO 

F:Data/Jobs/15302- Wlllbridge Tenmnal Group- Risk Assessment Revlslon/2- Risk Assessment Report/02- Attachments/Attachment B (B-1 KM Site Worker) 

Notes: 
Indoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
RBC = Risk-Based Concentration 
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Table B-1 - KML T Site Worker Risk Calculations 
Indoor Air, Inhalation of Volatiles from Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of Groundwater 
Hazard RBC in IJg/L 

Concentration in pg/L Potential Concern 
RME CT RME CT 

Volatile Organic Compounds 
1 ,2,4-Trimethylbenzene 1.36E+03 1.37E+02 5.1E+04 5.1E+04 
1 ,3,5-Trimethylbenzene 1.32E+02 3.37E+01 3.8E+04 3.8E+04 
Benzene 5.53E+02 3.01E+02 2.3E+05 2.3E+05 
Chloroform 6.79E+OO 6.33E+OO 2.8E+04 2.8E+04 
Ethylbenzene 5.55E+02 3.01E+02 6.4E+06 6.4E+06 
Toluene 2.86E+02 1.53E+02 2.5E+06 2.5E+06 
Xylenes (total) 1.59E+03 8.69E+02 7.1E+05 7.1E+05 
Semivolatile Organic Compounds 
Naphthalene 7.4E+01 4.0E+01 3.5E+05 3.5E+05 

I TOTAL HAZARD QUOTIENT! 

Sheet 4 of 8 

Hazard Quotient Cancer RBC in IJg/L Cancer Risk 

RME CT RME CT RME CT 

3.E-02 3.E-03 -- -- -- --
3.E-03 9.E-04 -- -- -- --
2.E-03 1.E-03 2.5E+03 1.1E+04 2.E-07 3.E-08 
2.E-04 2.E-04 -- -- -- --
9.E-05 5.E-05 -- -- -- --
1.E-04 6.E-05 -- -- -- --
2.E-03 1.E-03 -- -- -- --

2.E-04 1.E-04 -- -- -- --
4.E-02 I ?.E-03 TOTAL CANCER Rl~_~_,£;,.07. _l__~J;·QIL_ 

F:Data/Jobs/15302. Will bridge Term1na1 Group. Risk Assessment Rev1s1on/2 ·Risk Assessment Report/02 ·Attachments/Attachment B (B·1 KM Site Worker) 

Notes: 
Indoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
RBC = Risk-Based Concentration 
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Table B-1 • KML T Site Worker Risk Calculations 
Inhalation of Particulates (Surface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in PEF in 
Potential Concern mg/kg m3/kg 

RME I CT 

Volatile Organic Compounds 

1 ,2,4-Trimethyibenzene 7.1E-01 1.8E-01 1.32E+09 
1 ,3,5-Trimethylbenzene 5.8E-01 1.6E-01 1.32E+09 
Ethyl benzene 1.6E+OO 6.3E-01 1.32E+09 
Xylenes (total) 1.7E+OO 7.2E-01 1.32E+09 
Semivolatilve Organic Compounds 
Benzo(a)anthracene 2.9E+OO 9.5E-01 1.32E+09 
Benzo(a)pyrene 2.4E+OO 6.8E-01 1.32E+09 
Chrysene 3.9E+OO 1.2E+OO 1.32E+09 
Naphthalene 2.5E+OO 1.0E+OO 1.32E+09 
Metals 

Air EPC (1) in Hazard Intake in 
RfD in 

mg/3 mg/kg-day 
mg/kg-day 

RME CT RME CT 

5.4E-10 I 1.4E-10 3.7E-11 2.4E-12 1.7E-03 
4.4E-10 1.2E-10 3.0E-11 2.0E-12 1.7E-03 
1.2E-09 I 4.8E-1 0 8.1E-11 8.2E-12 2.9E-01 
1.3E-09 5.5E-1 0 9.0E-11 9.3E-12 2.9E-02 

2.2E-09 7.2E-10 1.5E-10 1.2E-11 .. 
1.8E-09 5.2E-10 1.3E-10 8.8E-12 --
3.0E-09 9.4E-10 2.0E-10 1.6E-11 -· 
1.9E-09 7.9E-10 1.3E-10 1.3E-11 8.6E-04 

Arsenic I 1.1E+01 5.8E+OO 11.32E+09 S.OE-09 4.4E-09 I 5.4E-10 I 7.5E-11 I -· 

Notes: 
{1) Air EPC calculated using PEF = 1.32E·09 m3/kg (Air EPC = Soil EPC/PEF) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC = Exposure Point Concentration 
PEF = Particulate Emission Factor 
RfD = Reference Dose 
CSF = Cancer Slope Factor 

I TOTAL HAZARD INDEX 

Sheet 5 of 8 

Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg·day 

(mg/kg·day)·1 
RME CT RME CT RME I CT 

2.2E-08 1.4E-09 1.3E-11 2.0E-13 -- -- --
1.8E-08 1.2E-09 1.1E-11 1.7E-13 -- -- ·-
2.8E-10 2.8E-11 2.9E-11 ?.OE-13 ·- .. .. 
3.1E-09 3.2E-10 3.2E-11 B.OE-13 - .. ·-

- -- 5.5E-11 1.1E-12 7.3E-01 4.0E-11 7.7E-13 
.. - 4.5E-11 7.6E-13 7.3E+OO 3.3E-10 5.5E-12 
.. .. 7.2E-11 1.4E-12 7.3E-03 5.3E-13 1.0E-14 

1.5E-07 1.6E-08 4.7E-11 1.2E-12 -- .. -· 

-- - I 1.9E-10 6.4E-12 1.5E+01 2.9E-09 9.6E-11 
2.E-07 2.E-OB I TOTAL CANCER RISK 3.E·09 1.E·10 
F:Date.'Jobs/15302 • W!llbtldge Terminal Group· Risk Assessment Revlslon/2 ·Risk Assessment Reporl/02 ·Attachments/Attachment B (8·1 KM Site Worker} 
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Table B-1 • KML T Site Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Soil (Surface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC In VF In Air EPC (1) in 

Potential Concern m!lika m3/kg 
mg/3 

RME .i CT RME CT 
Volatile Organic Compounds 

1,2,4-Trimethylbenzene 7.1E-01 1.8E..Q1 2.0E+04 3.6E-05 9.1E-06 
1,3,5-Trimethylbenzene 5.8E-01 1.6E-01 8.0E+03 7.3E-05 2.0E-05 
Ethylbenzene 1.6E+OO 6.3E-01 5.4E+03 2.9E-04 1.2E-04 
X',llenes (total) 1.7E+OO 7.2E-01 6.1E+03 2.9E-04 1.2E-04 
Semivolatlle Organic Compounds 

Hazard Intake in 
mg/kg-day 

RME CT 

2.4E-06 1.6E-07 
5.0E-06 3.3E-07 
2.0E-05 2.0E-06 
2.0E-05 2.0E-06 

Naphthalene L 2.5E+OO 1.0E+OOI 4.3E+04 5.8E-05 2.4E-05 I 4.0E-06 I 4.1 E-07 I 

Sheet 6 of 8 

RfD In Hazard Quotient 
Cancer Intake in 

CSF In Cancer Risk 
mg/kg-day 

mg/kg-day 
(mg/kg-day)-1 

RME CT RME CT RME I CT 

1.7E-03 1.4E-03 9.2E-05 8.7E-07 1.3E-08 -- -- --
1.7E-03 2.9E-03 2.0E-04 1.8E-06 2.9E-08 -- -- --
2.9E-01 6.8E-05 6.9E-06 7.1E-06 1.7E-07 -- -· --
2.9E-02 6.7E-04 ?.OE-05 ?.OE-06 1.7E-07 -- -- --

8.6E-04 I 4.6E-03 4.8E-04 1.4E-06 3.5E-08 I -- I - --
I IQIAL H~~D INDEX! 5.E-o3 I __ 4.E..Q4 I TOTAI..CANCER RI§I(L O.E+Q.O_j _ O.E+09__ 

Notes: 
(1) Air EPC = Soil EPCNF 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Pomt Concentration 
VF =Volatilization Factor (EPA 2002) 
RfD = Reference Dose 
CSF = Cancer Slope Factor 

F:Data/Jobs/15302- Wltlbrldge Terminal Groop- Risk Assessment Revlslon/2- Risk Assessment ReporU02 ·Attachments/Attachment B (8·1 KM Site Worker) 
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Table B-1 - KML T Site Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Soil (Subsurface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Soil Concentration in 

Hazard RBC in mg/kg 
Potential Concern 

mg/kg 

RME I CT RME I CT 
Volatile Organic Compounds 
Ethyl benzene 3.7E-01 

I 
9.0E-02 1.6E+05 I 1.6E+05 

Xylenes (total) 8.2E-01 1.1E-01 1.6E+04 1.6E+04 
Semivolatile Organic Compounds 
Naphthalene 9.4E-01 I 3.2E-01 9.4E+02 I 9.4E+02 

I TOTAL HAZARD QUOTIENT 

Sheet 7 of 8 

Hazard Quotient Cancer RBC in mg/kg Cancer Risk 

RME I CT RME I CT RME J CT 

2.E-06 

I 
6.E-07 --

I 
-- -- 1 --

5.E-05 ?.E-06 -- -- -- --

1.E-03 I 3.E-04 -- I -- -- I --
1.E-03 I 3.E-04 TOTAL CANCER RISK O.E+OO I O.E+OO 

F:Data/Jobs/15302- Will bridge Term1nal Group- Risk Assessment Rev1s1on/2- Risk Assessment Report/02 ·Attachments/Attachment B (B-1 KM Site Worker) 

Notes: 
Outdoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME =Reasonable Maximum Exposure 
CT = Centrai Tendency 
RBC = Risk-Based Concentration 
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Table B-1 - KMLT Site Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater 

Hazard RBC in !Jg/L 
Potential Concern 

Concentration in j.lg/L 
RME CT RME CT 

Volatile Organic Compounds 
1 ,2,4-Trimethylbenzene 1.4E+03 1.4E+02 2.6E+05 2.6E+05 
1 ,3,5-Trimethylbenzene 1.3E+02 3.4E+01 2.1E+05 2.1E+05 
Benzene 5.5E+02 3.0E+02 1.1E+06 1.1E+06 
Chloroform 6.8E+OO 6.3E+OO 1.3E+05 1.3E+05 
Ethyl benzene 5.6E+02 3.0E+02 3.5E+07 3.5E+07 
Toluene 2.9E+02 1.5E+02 1.3E+07 1.3E+07 
Xylenes (total} 1.6E+03 8.7E+02 3.7E+06 3.7E+06 

Semivolatile Organic Compounds 
Naphthalene 7.4E+01 4.0E+01 5.1E+05 5.1E+05 

I TOTAL HAZARD QUOTIENT! 

Sheet 8 of 8 

Hazard Quotient Cancer RBC in !Jg/L Cancer Risk 

RME CT RME CT RME CT 

5.E-03 5.E-04 -- -- -- --
6.E-04 2.E-04 -- -- -- --
5.E-04 3.E-04 1.2E+04 5.1E+04 5.E-08 6.E-09 
5.E-05 5.E-05 -- -- -- --
2.E-05 9.E-06 -- -- -- --
2.E-05 1.E-05 -- -- -- --
4.E-04 2.E-04 -- -- -- --

1.E-04 8.E-05 -- -- -- --
7.E·03 I 1.E·03 I TOTA~ CANCEfLRJ§I-(J S.E-08 

~··-

G.E-09 
F:Data/Jobs/15302 - Will bridge Term1nal Group- Risk Assessment Rev1s1on/2 - Risk Assessment ReporU02 - Attachments/Attachment B (B-1 KM Site Worker) 

Notes: 
Outdoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
RBC = Risk-Based Concentration 
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Table B-2 • KML T Trench Worker Risk Calculations 
Soil Ingestion (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in mg/kg 
Hazard Intake in 

Potential Concern mg/kg-day 

RME CT RME CT 

Volatile Organic Compounds 
1 ,2,4-Trimethylbenzene 7.1 E-01 1.6E-01 8.25E-08 1.41 E-09 
1 ,3,5-Trimethylbenzene 5.8E-01 1.4E-01 6.74E-08 1.22E-09 
Ethyl benzene 7.9E+OO 3.4E-01 9.17E-07 2.95E-09 
Xylenes (total) 6.3E+OO 3.8E-01 7.33E-07 3.38E-09 
Semivolatilve Organic Compounds 
Benzo(a)anthracene 9.7E-01 5.3E-01 1.13E-07 4.67E-09 
Benzo( a )pyrene 9.2E-01 4.1E-01 1.07E-07 3.61E-09 
Bis(2-ethylhexyl)phthalate 3.9E+OO 3.9E+OO 4.48E-07 3.39E-08 
Chrysene 2.0E-01 1.8E-01 2.32E-08 1.59E-09 
Naphthalene 1.4E+OO 6.5E-01 1.64E-07 5.72E-09 
Metals 
Arsemc 1.3E+01 6.9E+OO 1.52E-06 6.09E-08 

RfD in 
mg/kg-day 

5.0E-02 
5.0E-02 
1.0E-01 
2.0E-01 

--
--

2.0E-02 
--

2.0E-02 

3.0E-04 
TOTAL HAZARD INDEX 

Notes: 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Point Concentration 
RfD = Reference Dose 

Sheet 1 of 6 

Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg-day (mg/kg-day)-1 

RME CT RME CT RME CT 

2.E-06 3.E-08 1.2E-09 2.0E-11 -- -- --
1.E-06 2.E-08 9.6E-10 1.7E-11 -- -- --
9.E-06 3.E-08 1.3E-08 4.2E-11 -- -- --
4.E-06 2.E-08 1.0E-08 4.8E-11 -- -- ·-

-- -- 1.6E-09 6.7E-11 ?.3E-01 1.E-09 5.E-11 

-- -- 1.5E-09 5.2E-11 7.3E+OO 1.E-08 4.E-10 
2.E-05 2.E-06 6.4E-09 4.8E-10 1.4E-02 9.E-11 ?.E-12 

-- -- 3.3E-10 2.3E-11 7.3E-03 2.E-12 2.E-13 
8.E-06 3.E-07 2.3E-09 8.2E-11 -- -- --
5.E-03 2.E-04 2.2E-08 8.7E-10 1.5E+OO 3.E-08 1.E-09 
S.E-03 2.E-04 TOTAL CANCER RISK 4.E-08 2.E-09 

F:Data/Jobs/15302- Wi!lbridge Term1nal Group- Risk Assessment Revisi0n72- Risk Assessment Report/02- Attachments/Attachment B (B-2 KM Trench Worker) 
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Table 8·2 • KML T Trench Worker Risk Calculations 
Dermal Contact with Soil (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of 
ABS 

Soil EPC in mg/kg 
Potential Concern 

RME 
Volatile Organic Compounds 

1 ,2,4-Trimethylbenzene .. 7.1E-01 

1 ,3,5-Trimethylbenzene .. 5.8E-01 
Ethylbenzene .. 7.9E+OO 
Xylenes (total) .. 6.3E+OO 
Semivolatilve Organic Compounds 
Benzo(a)anthracene 0.13 9.7E-01 
Benzo(a)pyrene 0.13 9.2E-01 
Bis(2-ethylhexyl)phthalate 0.1 3.9E+OO 
Chrysene 0.13 2.0E·01 
Naphthalene 0.13 1.4E+OO 
Metals 
Arsenic 0.03 1.3E+01 

Notes: 
ABS = Dermai Absorption Fraction (EPA, 2001) 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Point Concentration 
RfD = Reference Dose 

I CT 

1.6E-01 

1.4E·01 
3.4E-01 
3.8E-01 

5.3E-01 
4.1 E-01 
3.9E+OO 
1.8E·01 
6.5E-01 

6.9E+OO 

Sheet 2 of 6 

Hazard Intake in 
RID in Hazard Quotient 

Cancer Intake in 
CSF in Cancer Risk 

mg/kg-day mg/kg-day 
mg/kg-day 

(mg/kg-day)-1 
RME CT RME CT RME CT RME CT 

.. . . S.OE-02 .. .. .. . . .. .. . . 

.. .. S.OE-02 .. .. .. .. .. . . .. 

.. . . 1.0E-01 .. .. .. .. .. . . .. 

.. .. 2.0E-01 .. . . .. .. .. . . .. 

8.8E-08 4.0E·09 .. .. •• 11.3E·09 5.7E-11 7.3E-01 9.2E-10 4.2E-11 
8.3E-08 3.1 E-09 .. .. •• 1.2E-09 4.4E-11 7.3E+OO 8.7E-09 3.2E·10 
2.7E-07 2.2E-08 2.0E-02 1.3E·05 1.1 E-06 I 3.8E-09 3.2E·10 1.4E·02 5.4E-11 4.5E·12 
1.8E-08 1.4E·09 .. .. •• 2.6E·1 0 1.9E-11 7.3E·03 1.9E-12 1.4E·13 
1.3E·07 4.9E·09 2.0E-02 6.4E·06 2.5E·07 1.8E·09 7.0E·11 .. .. .. 

2.7E-07 1.2E-08 3.0E·04 9.E·04 4.E·05 3.9E·09 1.7E·10 1.5E+OO 5.9E-09 2.6E·10 
TOTAL HAZARD INDEX 9.E·04 4.E·05_t..... __ TQTAL CANCER RISK 2.E·08 6.E·10 

F:Data/Jobs/16302- Willbrldge-Termmal Group ~-RiSk-Assessment Revlsion/2 ·Risk Assessment Report/02- Attachments/Attachment B (8-2 KM Trench Worker) 
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Table 8·2 • KML T Trench Worker Risk Calculations 
Inhalation of Particulates (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in PEF in Air EPC (1) in 

Potential Concern mg/kg m3/kg 
mg/3 

RME CT RME CT 

Volatile Organic Compounds 

1,2,4-Trimethylbenzene 7.1 E-01 1.6E-01 1.32E+09 5.4E-10 1.2E-10 
1,3,5· Trimethylbenzene 5.8E-01 1.4E-01 1.32E+09 4.4E-10 1.0E-10 
Ethyl benzene 7.9E+OO 3.4E-01 1.32E+09 6.0E-09 2.5E-10 
Xylenes (total) 6.3E+OO 3.8E-01 1.32E+09 4.8E-09 2.9E-10 

Semivolatilve Organic Compounds 
Benzo(a)anthracene 9.7E-01 5.3E-01 1.32E+09 7.3E-10 4.0E-10 
Benzo(a)pyrene 9.2E-01 4.1 E-01 1.32E+09 7.0E-10 3.1 E-10 
Bis(2-ethylhexyl)phthalate 3.9E+OO 3.9E+OO 1.32E+09 2.9E-09 2.9E-09 
Chrysene 2.0E-01 1.8E-01 1.32E+09 1.5E·10 1.4E-10 
Naphthalene 1.4E+OO 6.5E-01 1.32E+09 1.1 E-09 4.9E-10 

Metals 

Hazard Intake in 
RfD in 

mg/kg-day 
mg/kg-day 

RME CT 

1.3E-12 7.5E-14 1.7E-03 
1.1E-12 6.4E-14 1.7E-03 
1.5E-11 1.6E-13 2.9E-01 
1.2E-11 1.8E-13 2.9E-02 

1.8E-12 2.5E-13 --
1.7E-12 1.9E-13 --
7.2E-12 1.8E-12 2.2E-02 
3.7E-13 8.4E-14 -
2.6E-12 3.0E-13 8.6E-04 

Arsenic I 1.3E+01 I 6.9E+OO I1.32E+09l 9.9E-09 5.2E-09 I 2.4E-11 T 3.2E-12 I --
r TOTAL HAZARD INDEX 

Sheet 3 of 6 

Hazard Quotient 
Cancer Intake In 

CSF in Cancer Risk 
mg/kg-day 

(mg/kg-day)-1 
RME CT RME CT RME I CT 

7.8E-10 4.4E-11 1.9E-14 1.1E-15 -- -- --
6.4E-10 3.8E-11 1.5E-14 9.2E-16 -- - --
5.1 E-11 5.4E-13 2.1E-13 2.2E-15 - - --
4.1E-10 6.2E-12 1.7E-13 2.6E-15 -- -- --

-- -- 2.6E-14 3.5E-15 7.3E-01 1.9E-14 2.6E-15 

- - 2.5E-14 2.7E-15 7.3E+OO 1.8E-13 2.0E-14 
3.3E-10 8.2E-11 1.0E-13 2.6E-14 1.4E-02 1.4E-15 3.6E-16 

-- -- 5.3E-15 1.2E-15 7.3E-03 3.9E·17 8.8E-18 
3.1E-09 3.5E-10 3.8E-14 4.3E-15 -- -- -

I -- I -- I 3.5E-13 4.6E-14 I 1.5E+01 I 5.2E-12 6.9E-13 
5.E-09 I 5.E-10 J 

~-~----

TOTAL CANCER RISK\ S.E-12 ?.E-13 
F:Data!Jobs/15302 • Wlllbrldge Terminal Group· Risk Assessment Revision/2 ·Risk Asse$sment ReporU02 • Attechments/Attachmenl B (8·2 KM Trench Workerj 

Notes: 
(1) Air EPC calculated using PEF = 1.32E-09 m3/kg (Air EPC =Soil EPC/PEF) 
RME = Reasonable Max1mum Exposure 
CT =Central Tendency 
EPC = Exposure Point Concentration 
PEF = Particulate Emission Factor 
RfD = Reference Dose 
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Table B·2 - KML T Trench Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Soil (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in VF In Air EPC (1) In 

Potential Concern mg/ka m3/kg 
mg/3 

RME CT RME J CT 
Volatile Organic Compounds 

1 ,2,4-Trimethylbenzene 7.1E-01 1.6E-01 2.0E+04 3.6E-05 S.OE-06 
1 ,3,5-Trimethylbenzene 5.8E-01 1.4E-01 8.0E+03 7.3E-05 1.7E-05 
Ethyl benzene 7.9E+OO 3.4E-01 5.4E+03 1.5E-03 6.2E-05 
Xvlenes (total) 6.3E+OO 3.8E-01 6.1E+03 1.0E-03 6.3E-05 
Semlvolatilve Organic Compounds 

Hazard Intake in 
mg/kg-day 

RME CT 

8.8E-08 4.9E-09 
1.8E-07 1.1E-08 
3.6E-06 3.8E-08 
2.6E-06 3.9E-08 

Naphthalene 1.4E+OO 6.5E-01 I 4.3E+04 I 3.3E-05 1.5E-05 I 8.1 E-08 9.3E-09 l 

Sheet 4 of 6 

RfD In Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg·day 

mg/kg-day 
(mg/kg-day)·1 

RME CT RME CT RME CT 

1.7E-03 5.1E-05 2.9E-06 1.3E-09 ?.OE-11 -- -- -
1.7E-03 1.1E-04 6.3E-06 2.6E-09 1.5E-10 -- -- --
2.9E-01 1.2E-05 1.3E-07 5.1E-08 5.5E-10 -- -- -
2.9E-02 8.8E-05 1.3E-06 3.6E-08 5.5E-10 -- -- --
8.6E-04 9.4E-05 1.1E-05 1.2E-09 I 1.3E-10 -- -- --

L __ T()TAL H~RD INDE~L 4.E-04 L_~.E-05 L__ ___ T_OIAL CANCER RISK O.E+OO I O.E+OO 

Notes: 
(1) Air EPC = Soil EPCNF 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Point Concentration 
VF =Volatilization Factor (EPA 2002) 
RfD = Reference Dose 

F:Data/Jobs/15302 • Wlllbtldga TermlneiGroup ·Risk Assessment RevlsiOf\/2 ·Risk Assessment ReporU02 • Attoohments/Attachment B (8·2 KM Trench Worker) 
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Table B-2 • KML T Trench Worker Risk Calculations 
Inhalation of Volatiles and Dermal Contact with Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater 

Hazard RBC in !Jg/L 
Potential Concern 

Concentration in j.lg/L 

RME CT RME CT 
Volatile Organic Compounds 
1 ,2,4-Trimethylbenzene 1.4E+03 1.4E+02 1.2E+03 1.2E+03 
1 ,3,5-Trimethylbenzene 1.3E+02 3.4E+01 1.3E+03 1.3E+03 
Benzene 5.5E+02 3.0E+02 5.3E+03 5.3E+03 
Chloroform 6.8E+OO 6.3E+OO 6.9E+02 6.9E+02 
Ethylbenzene 5.6E+02 3.0E+02 8.1E+04 8.1E+04 
Toluene 2.9E+02 1.5E+02 7.4E+04 7.4E+04 
Xylenes (total) 1.6E+03 8.7E+02 2.1E+04 2.1E+04 

Semivolatilve Organic Compounds 
Bis(2-ethylhexyl)phthalate 1.6E+01 6.1E+OO 8.4E+03 8.4E+03 
Chrysene 5.8E+02 5.1E+OO -- --
Naphthalene 7.4E+01 4.0E+01 6.8E+02 6.8E+02 
2-methylnaphthalene 1.1 E+02 1.3E+01 6.8E+02 6.8E+02 

TOTAL HAZARD QUOTIENT 

Sheet 5 of 6 

Hazard Quotient Cancer RBC in !Jg/L Cancer Risk 

RME CT RME CT RME CT 

1.1E+OO 1.E-01 -- -- -- --
1.0E-01 3.E-02 -- -- -- --
1.0E-01 6.E-02 1.5E+03 3.0E+03 4.E-07 1.E-07 
9.8E-03 9.E-03 -- -- -- --
6.9E-03 4.E-03 -- -- -- --
3.9E-03 2.E-03 -- -- -- --
7.6E-02 4.E-02 -- -- -- --
1.9E-03 ?.E-04 2.1E+03 2.1E+03 8.E-09 3.E-09 

-- -- 5.1E+02 1.0E+03 1.E-06 5.E-09 
1.1E-01 6.E-02 -- -- -- --
1.6E-01 2.E-02 -- -- -- --
2.E+OO 3.E-01 TOTAL CANCER RISK 2.E-06 1.E-07 

~~--~-~----------- -·-- -------- ------

F:DataiJobs/15302- Wlllbridge Terminal Grol.lp. RiskAssessment Rev1s1on/2- Risk Assessment Report/02- Attachments/Attachment 8 (8·2 KM Trench Worker) 

Notes: 
Groundwater RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
RBC = Risk-Based Concentration 
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Table B-2 • KMLT Trench Worker Risk Calculations 
Dermal Contact with Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater EPC DAwater In 

Potential Concern In !Jg/L mg/cm2/event 
RME I CT RME I CT 

Metals 

Hazard Intake in 
mg/kg-day 

RME I CT 

Arsenic 3.0E+01 I 2.3E+01 I 5.9E-08 4.6E-08I 9.5E-09 I 3.7E-09 I 

Sheet 6 of 6 

RfDin Hazard Quotient 
Cancer Intake In CSFin Cancer Risk 

mg/kg-day mg/kg·day (mg/kg-day)-1 
RME I CT RME I CT RME I CT 

3.0E-04 I 3.2E-05 I 1.2E-05 I 3.4E-09 I 1.3E-09 I 1.5E+OO I 5.1 E-09 I 2.0E-09 

I TOTAL HAZARD INDEX! 3.E·05 I 1-E-05 I TOTA_~~,b.NGER RISKL5.~~~.E-09 

Notes: 
DAwater = Dose absorbed per unit are per water contact event (DEQ, 2000) 
RME = Reasonable Maximum Exposure. 
CT = Central Tendency. 
EPC = Exposure Point Concentration. 
RfD = Reference Dose 
CSF = Cancer Slope Factor 

F:Data/Jobs/15302. W!Ubridge Terminal Group. Risk Assessment RevislorV2 ·Risk AsSeSSment ReporU02 ·Attachments/Attachment B (e-2 KM Trench Worker) 
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Table B-3 - KML T Landscape Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater 

Hazard RBC in JJg/L 
Potential Concern 

Concentration in JJg/L 
RME CT RME CT 

Volatile Organic Compounds 
Benzene 6.2E+03 6.2E+03 1.1E+06 1.1E+06 
Ethylbenzene 4.9E+03 4.9E+03 3.5E+07 I 3.5E+07 
Toluene 2.8E+03 2.8E+03 1.3E+07 1.3E+07 
Xylenes (total) 1.5E+04 1.5E+04 3.7E+06 3.7E+06 

TOTAL HAZARD QUOTIENT 

Hazard Quotient Cancer RBC in J.lg/L Cancer Risk 

RME CT RME CT RME CT 

6.E-03 6.E-03 1.2E+04 5.1E+04 5.E-07 1.E-07 
1.E-04 1.E-04 -- -- -- --
2.E-04 2.E-04 -- -- -- --
4.E-03 4.E-03 -- -- -- --
1.E-02 1.E-02 TOTAL CANCER RISK 5.E-07 1.E-07 

F:Data/Jobs/15302 - Willbridge Term1nal Group- Risk Assessment Rev1s1on/2 - Risk Assessment Report/02 -Attachments/Attachment B (B-3 KM Landscape Worker) 

Notes: 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
RBC = Risk-Based Concentration 
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Table B-4 • ChevronTexaco Site Worker Risk Calculations 
Soil Ingestion (Surface Soil) 
Willbridge Facility 
Portland, Oregon 

-·· ... 

Hazard Intake in Compounds of Soil EPC in mg/kg RfD in 
Potential Concern mg/kg-day 

mg/kg·day 
RME CT RME CT 

Volatile Organic Compounds 

1 ,2,4-Trimethylbenzene 5.3E+OO 7.0E-01 5.17E-06 8.61E-08 S.OE-02 
Toluene 1.8E-01 8.0E-02 1.77E-07 9.78E-09 2.0E-01 
Xylenes (total) 6.6E-01 2.0E-01 6.47E-07 2.46E-08 2.0E-01 
Semivolatilve Organic Compounds 
Benzo(a)anthracene 2.1 E-01 9.8E-02 2.02E-07 1.20E-08 --
Benzo(a)pyrene 2.0E-01 1.4E-01 1.91 E-07 1.68E-08 --
Benzo(b )fluoranthene 2.5E-01 1.6E-01 2.42E-07 1.99E-08 --
Benzo(k)fluoranthene 1.9E-01 1.0E-01 1.86E-07 1.26E-08 --
Chrysene 1.4E-01 6.0E-02 1.35E-07 7.34E-09 --
Dibenz(a,h)anthracene 2.6E-01 1.2E-01 2.50E-07 1.44E-08 --
lndeno(1 ,2,3-cd)pyrene 1.1E-01 5.5E-02 1.04E-07 6.73E-09 --
Metals 

Cadmium 1.2E+OO 7.8E-01 1.17E-06 9.54E-08 S.OE-04 
Chromium 2.5E+01 1.6E+01 2.42E-05 1.98E-06 3.0E-03 

Sheet 1 of 8 

Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg-day 

(mg/kg-day)-1 
RME CT RME CT RME CT 

1.E-04 2.E-06 1.8E-06 ?AE-09 -- -- --
9.E-07 S.E-08 -- -- --
3.E-06 1.E-07 2.3E-07 2.1E-09 -- -- --

-- -- 7.2E-08 1.0E-09 7.3E-01 S.E-08 8.E-10 
-- -- 6.8E-08 1.4E-09 7.3E+OO S.E-07 1.E-08 

-- -- 8.6E-08 1.7E-09 7.3E-01 6.E-08 1.E-09 
-- -- 6.6E-08 1.1 E-09 7.3E-02 S.E-09 8.E-11 
-- -- 4.8E-08 6.3E-10 7.3E-03 4.E-10 S.E-12 
-- -- 8.9E-08 1.2E-09 7.3E+OO 7.E-07 9.E-09 

-- -- 3.7E-08 5.8E-10 7.3E-01 3.E-08 4.E-10 

2.E-03 2.E-04 4.2E-07 8.2E-09 -- -- --
8.E-03 7.E-04 8.6E-06 1.7E-07 -- -- --

TOTAL HAZARD INDEX 1.E-02 9.E·04 TOTAL CANCER RISK 1.E-06 2.E-08 

Notes: 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC = Exposure Point Concentration 
RfD = Reference Dose 
CSF = Cancer Slope Factor 

F:Daia!Jotisi15:.\o2 -WifllirTdgeTermmal Group. Risk Assessment Reviston/2. Risk Assessment Report/62. Attachmentsiilttachment B (B-4 CH Site Worker) 
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Table B-4 - ChevronTexaco Site Worker Risk Calculations 
Dermal Contact with Soil (Surface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in mg/kg 
Hazard Intake in 

Potential Concern 
ABS mg/kg·day 

RME CT RME I CT 
Volatile Organic Compounds 

1 ,2,4· Trimethylbenzene .. 5.3E+OO ?.OE-01 .. --
Toluene .. 1.8E-01 8.0E-02 -- --
Xylenes (total) .. 6.6E-01 2.0E-01 -· --
Semivolatilve Organic Compounds 

Benzo( a )anthracene 0.13 2.1 E-01 9.8E-02 8.6E-08 2.1E-09 
Benzo( a )pyrene 0.13 2.0E-01 1.4E-01 8.2E-08 2.9E-09 
Benzo(b )fluoranthene 0.13 2.5E-01 1.6E-01 1.0E-07 3.4E-09 
Benzo(k)fluoranthene 0.13 1.9E-01 1.0E-01 B.OE-08 2.2E-09 
Chrysene 0.13 1.4E-01 6.0E-02 5.8E-08 1.3E-09 
Dibenz( a,h )anthracene 0.13 2.6E-01 

I 
1.2E-01 1.1 E-07 2.5E-09 

lndeno(1 ,2,3-cd)pyrene 0.13 1.1E-01 5.5E-02 4.4E-08 1.2E-09 
Metals 

Cadmium 0.001 1.2E+OO 7.8E·01 3.9E-09 1.3E·1 0 
Chromium -- 2.5E+01 1.6E+01 .. .. 

RfD in 
mg/kg-day 

5.0E·02 

2.0E-01 
2.0E-01 

-· 
.. 
·-
--
--
--
--

1.3E-05 
7.5E-05 

TOTAL HAZARD INDEX! 

Sheet 2 of 8 

Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg-day 

(mg/kg-day)-1 
RME CT RME CT RME CT 

·- -- -· -- -- -· .. 
.. ·- -- -- -- -- --
-· -- -- -- -- -- --

-- -- 3.1 E-08 1.8E-10 7.3E-01 2.3E·08 1.3E-1 0 

-- -- 2.9E-08 2.5E-10 7.3E+OO 2.1 E-07 1.8E-09 
·- -- 3.7E-08 2.9E-10 7.3E-01 2.7E-08 2.1 E-10 
-· ·- 2.8E-08 1.9E-1 0 7.3E-02 2.1 E-09 1.4E-11 

-- -- 2.1E-08 1.1 E-1 0 7.3E-03 1.5E-1 0 7.9E-13 

-- -- 3.8E-08 2.1E-10 7.3E+OO 2.8E-07 1.5E-09 

-- -- 1.6E-08 9.9E-11 7.3E-01 1.2E-08 7 .2E-11 

3.1E-04 1.0E-05 1.4E·09 1.1E-11 -- -- --
-- .. -- .. -- -- --

3.E-04 1.E-05 I TOTAL CANCER RISK 6.E-07 4.E-09 
F:Data/Jobsit53o2~-WilibddQ8feinlJri61 GfOuP ~ R.iSkASsess-men-t-R€.ViSion/2- Risk Assessment ReportJ02- Attachments/Attachment B (B-4 CH Site Worker) 

Notes: 
ABS = Dermal Absorption Fraction (EPA, 2001) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC = Exposure Point Concentration 
RfD = Reference Dose 
CSF = Cancer Slope Factor 
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Table B-4 - ChevronTexaco Site Worker Risk Calculations 
Indoor Air, Inhalation of Volatiles from Soil (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Soil Concentration 

Hazard RBC in IJg/L 
Potential Concern in IJg/L 

RME CT RME CT 
Volatile Organic Compounds 
1 ,2,4-Trimethylbenzene 5.3E+OO ?.OE-01 8.4E+02 8.4E+02 
Toluene 1.8E-01 1.1E-01 2.2E+03 2.2E+03 
Xylenes (total) 4.5E-01 1.8E-01 1.3E+03 1.3E+03 
Semivolatile Organic Compounds 
Naphthalene 5.2E-01 2.4E-01 3.4E+03 3.4E+03 

TOTAL HAZARD QUOTIENT 

Sheet 3 of 8 

Hazard Quotient Cancer RBC in IJg/L Cancer Risk 
I 

RME CT RME CT RME CT I 

6.E-03 8.E-04 -- -- -- --
8.E-05 S.E-05 -- -- -- --
3.E-04 1.E-04 -- -- -- --
2.E-04 ?.E-05 -- -- -- --
7.E-03 1.E·03 TOTAL CANCER RISK O.E+OO O.E+OO 

F:Data/Jobs/15302 - Willbridge Termnal Group- Risk Assessment ReVISion/2 - Risk Assessment RepofV02 -Attachments/Attachment B (B-4 CH Site Worker) 

Notes: 
Indoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
RBC = Risk-Based Concentration 
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Table B-4 - ChevronTexaco Site Worker Risk Calculations 
Indoor Air, Inhalation of Volatiles from Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of Groundwater 
Hazard RBC in IJg/L 

Concentration in ug/L Potential Concern 
RME CT RME CT 

Volatile Organic Compounds 
1 ,2,4-Trimethylbenzene 4.8E+01 8.1E+OO 5.1E+04 5.1E+04 
Benzene 8.2E+03 6.3E+02 2.4E+05 2.4E+05 
Methyl-tertbutyl-ether 3.8E+02 1.3E+02 1.6E+08 1.6E+08 
Toluene 6.0E+03 7.0E+01 2.5E+06 2.5E+06 
Xylenes (total) 3.1E+02 2.2E+02 7.1E+05 7.1E+05 
Semivolatile Organic Compounds 
Naphthalene 1.2E+01 4.6E+OO 3.5E+05 3.5E+05 

TOTAL HAZARD QUOTIENT 

Sheet 4 of 8 

Hazard Quotient Cancer RBC in IJg/L Cancer Risk 

RME CT RME CT RME CT 

9.E-04 2.E-04 -- -- -- --
3.E-02 3.E-03 2.6E+03 1.1E+04 3.E-06 6.E-08 
2.E-06 B.E-07 1.5E+06 6.1E+06 3.E-10 2.E-11 
2.E-03 3.E-05 -- -- -- --
4.E-04 3.E-04 -- -- -- --
3.E-05 1.E-05 -- -- -- --
4.E-02 3.E-03 TOTAL CANCER RISK 3.E-06 6.E·08 

F:Data/Jobs/15302- Willbridge Termonal Group- Risk Assessment Revosoon/2- Risk Assessment Report/02- Attachments/Attachment B (8-4 CH Site Worker) 

Notes: 
Indoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003} 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
RBC = Risk-Based Concentration 
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Table B-4 ·Chevron Texaco Site Worker Risk Calculations 
Inhalation of Particulates (Surface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC In Air EPC (1) In Hazard Intake in 

Potential Concern mg/kg mg/3 mg/kg·day 

RME CT RME CT RME CT 

Volatile Organic Compounds 

1 ,2,4-Trimethylbenzene 5.3E+OO ?.OE-01 4.0E-09 5.3E-10 2.7E-1 0 9.1E-12 
Toluene 1.8E-01 a.oE-02 1.4E-10 6.1 E-11 9.4E-12 1.0E-12 
Xvlenes (total) 6.6E-01 2.0E-01 S.OE-10 1.5E-10 3.4E-11 2.6E-12 
Semivolatilve Organic Compounds 

Benzo(a)anthracene 2.1E-01 9.8E-02 1.6E-10 7.4E-11 1.1E-11 1.3E-12 
Benzo(a)pyrene 2.0E-01 1.4E-01 1.5E-10 1.0E-10 1.0E-11 1.8E-12 
Benzo(b )fluoranthene 2.5E-01 1.6E-01 1.9E-10 1.2E-10 1.3E-11 2.1E-12 
Benzo(k)fluoranthene 1.9E-01 1.0E-01 1.4E-10 7.8E-11 9.9E-12 1.3E-12 
Chrysene 1.4E-01 6.0E-02 1.0E-1 0 4.5E-11 7.2E-12 7.8E-13 
Dibenz(a,h)anthracene 2.6E-01 1.2E-01 1.9E-1 0 8.9E-11 1.3E-11 1.5E-12 
lndeno(1 ,2 3-cd)pyrene 1.1 E-01 5.5E-02 8.0E-11 4.2E-11 5.5E·12 7.1E-13 
Metals 

Cadmium 1.2E+OO 7.8E-01 9.1E-10 5.9E-10 6.2E-11 1.0E-11 
Chrom1um 2.5E+01 1.6E+01 1.9E-08 1.2E-08 1.3E-09 2.1E-10 

RfD in 
mg/kg-day 

1.7E-03 
1.1E·01 
2.9E-02 

--
--
--
--
--
--
--
--

2.9E-05 
I TOTALHAZARDINDEXI 

Notes: 
(1) Air EPC calculated usmg PEF = 1.32E-09 m3/kg (Air EPC =Soil EPC/PEF) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC = Exposure Pomt Concentration 
PEF = Particulate Em1ss1on Factor 
RfD = Reference Dose 
CSF = Cancer Slope Factor 

Sheet 5 of 8 

Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg·day 

(mg/kg·day)-1 
RME CT RME I CT RME CT 

1.6E-07 5.4E-09 9.8E-11 7.8E-13 .. -- --
8.5E-11 9.4E-12 3.4E-12 8.9E-14 -- -- --
1.2E-09 9.0E-11 1.2E-11 2.2E-13 -- -- --

-- -- 3.8E-12 1.1E-13 7.3E-01 2.8E-12 8.0E-14 

-- -- 3.6E-12 1.5E-13 7.3E+OO 2.6E-11 1.1E-12 
-- -- 4.6E-12 1.8E-13 7.3E-01 3.3E-12 1.3E-13 

-- .. 3.5E-12 1.1E-13 7.3E-02 2.6E-13 8.4E-15 

-- -- 2.6E-12 6.7E-14 7.3E-03 1.9E-14 4.9E-16 
.. -- 4.7E-12 1.3E-13 7.3E+OO 3.4E-11 9.6E-13 

-- -- 2.0E-12 6.1E-14 7.3E-01 1.4E-12 4.5E-14 

-- -- 2.2E-11 8.7E-13 6.3E+OO 1.4E-1 0 5.5E-12 
4.4E-05 7.3E·06 4.6E-10 1.8E-11 4.2E+01 1.9E-08 7.6E-10 
4.E-05 7.E-06 TOTAL CANCER RISK 2.E-08 S.E-10 

F:Data/Jobs/15302 • Wil!brldge Terminal Group· Risk Assessment Revision/2 ·Risk Assessment ReporU02 • AttachmentsJAttachment B {8-4 CH Site Worker} 
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Table B-4 • ChevronTexaco Site Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Soil (Surface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC In 

Potential Concern mg/kg 
RME I CT 

Volatile Organic Compounds 

1,2,4-Trimethylbenzene 5.3E+OO ,?.OE-01 
Toluene 1.8E-01 B.OE-02 
Xylenes (total) 6.6E-01 2.0E-01 

Notes: 
(1) Air EPC =Soil EPCNF 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Point Concentration 
VF = Volatilization Factor (EPA 2002) 
RID = Reference Dose 
CSF = Cancer Slope Factor 

PEF in Air EPC (1) in 

m3/kg 
mg/3 

RME I CT 

2.0E+04 2.6E-0413.5E-05 
4.0E+03 4.5E-05 2.0E-05 
6.1E+03 1.1 E-04 3.3E-05 

Hazard Intake in RfD in 
mg/kg-day mg/kg-day 

RME I CT 

1.8E-05 I 6.0E-07 1.7E-03 
3.1 E-06 3.4E-07 1.1E-01 
7.4E-06 5.6E-07 2.9E-02 

TOTAL HAZARD INDEX 

Sheet 6 of 8 

Hazard Quotient 
Cancer Intake In CSF in Cancer Risk 

mg/kg·day (mg/kg·day)-1 
RME CT RME J CT RME CT 

1.1E-02 3.5E-04 6.5E-06 I 5.2E-08 -- .. .. 

I 2.8E·05 3.1E-06 1.1 E-06 2.9E-08 .. .. . . 
2.6E-04 1.9E-05 2.7E-06 4.8E-08 .. .. . . 
1.E·02 4.E·04 TOTAL CANCER RISK O.E+OO O.E+OO 

F:DatatJobs/15302- Wlllbrldge Terminal Gtoup ·Risk Assessment Revlslon/2- Risk Assessment Repor '"" ~"~-'"- -~•-<Aa--'" --• b '"' .< ,......, '"'- IJIJ-.1 ••• \ 
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Table B-4 - ChevronTexaco Site Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Soil (Subsurface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Soil Concentration in 

Hazard RBC in mg/kg 
Potential Concern 

mg/kg 

RME CT RME J CT 

Volatile Organic Compounds 

Toluene 6.4E-02 6.4E-02 4.0E+03 I 4.0E+03 
Xylenes (total) 1.5E-01 1.5E-01 1.1E+04 1.1E+04 

TOTAL HAZARD QUOTIENT 

Sheet 7 of 8 

Hazard Quotient Cancer RBC in mg/kg Cancer Risk 

RME CT RME I CT RME CT 

2.E-05 2.E-05 --
I 

-- -- --
1.E-05 1.E-05 -- -- -- --
3.E-05 3.E·05 TOTAL CANCER RISK O.E+OO O.E+OO 

F:Data/Jobs/15302- Willbridge Term1nal Group- Risk Assessment Rev1s1on/2- Risk Assessment Report/02- Attachments/Attachment B (B-4 CH Site Wonker) 

Notes: 
Outdoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME =Reasonable Maximum Exposure 

CT = Central Tendency 
RBC = Risk-Based Concentration 
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Table B-4 - ChevronTexaco Site Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater 

Hazard RBC in IJQ/L 
Potential Concern Concentration in !Jg/L 

RME CT RME CT 
Volatile Organic Compounds 
1 ,2,4-Trimethylbenzene 4.8E+01 8.1E+OO 2.8E+05 2.8E+05 
Benzene 8.2E+03 6.3E+02 1.2E+06 1.2E+06 
Methyl-tertbutyl-ether 3.8E+02 1.3E+02 3.2E+08 3.2E+08 
Toluene 6.0E+03 7.0E+01 1.4E+07 1.4E+07 
Xylenes (total) 3.1E+02 2.2E+02 3.8E+06 3.8E+06 
Semivolatile Organic Compounds 
Naphthalene 1.2E+01 4.6E+OO 5.9E+05 5.9E+05 

L JOTAL H~_R._Q Q!.l_QJIENTI 

Sheet 8 of 8 

Hazard Quotient Cancer RBC in !Jg/L Cancer Risk 

RME CT RME CT RME CT 

2.E-04 3.E-05 -- -- -- --
?.E-03 S.E-04 1.3E+04 5.4E+04 6.E-07 1.E-08 
1.E-06 4.E-07 3.0E+06 1.3E+07 1.E-10 1.E-11 
4.E-04 S.E-06 -- ·- -- -· 
8.E-05 6.E-05 -- -- -- --

2.E-05 8.E-06 -- -- -- --
S.E-03 6.E-04 j _____ TOTAL CANCER RISK 6.E-07 1.E-08 

F:Data/Jobs/15302- Willbridge Term1nal Group - Risk Assessment Rev1S1oni2 - Risk Assessment ReporVD2 -Attachments/Attachment B (B-4 CH Site Worker) 

Notes: 
Outdoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
RBC = Risk-Based Concentration 
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Table B-5 - ChevronTexaco Site Worker Risk Calculations (Groundwater Subareas) 
Indoor Air, Inhalation of Volatiles from Groundwater (Non-Chevron Ethanol Area) 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater 

Hazard RBC in !Jg/L Hazard Quotient 
Potential Concern 

Concentration in IJg/L 

RME CT RME CT RME CT 

Volatile Organic Compounds 

1 ,2,4-Trimethylbenzene 4.8E+01 8.1E+OO 5.1E+04 5.1E+04 9.E-04 2.E-04 
Benzene 3.7E+02 6.4E+01 2.4E+05 2.4E+05 2.E-03 3.E-04 
Toluene 8.5E+OO 5.7E+OO 2.5E+06 2.5E+06 3.E-06 2.E-06 
Xylenes (total) 1.8E+01 1.1E+01 7.1E+05 7.1E+05 2.E-05 2.E-05 

TOTAL HAZARD QUOTIENT 3.E-03 4.E·04 

Sheet 1 of 4 

Cancer RBC in IJg/L Cancer Risk 

RME CT RME CT 

-- -- -- --
2.6E+03 1.1E+04 1.E-07 6.E-09 

-- -- -- --
-- -- -- --
TOTAL CANCER RISK 

--·--
1.E-07 ~1::09 

F:Data/Jobs/15302 - Willbridge Termtnal Group- Risk Assessment Revtston/2 - Risk Assessment Report/02 -Attachments/Attachment B (B-5 CH Site WorkerfGW Subsites]) 

Notes: 
Indoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
RBC = Risk-Based Concentration 
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Table B-5 • ChevronTexaco Site Worker Risk Calculations (Groundwater Subareas) 
Outdoor Air, Inhalation of Volatiles from Groundwater (Non-Chevron Ethanol Area) 
Willbridge Facility 
Portland, Oregon 

Compounds of Groundwater 
Hazard RBC in IJ9/L Hazard Quotient 

Potential Concern Concentration in IJg/L 

RME CT RME CT RME CT 
Volatile Organic Compounds 

1 ,2,4-Trimethylbenzene 4.8E+01 8.1 E+OO 2.8E+05 2.8E+05 2.E-04 3.E-05 
Benzene 3.7E+02 6.4E+01 1.2E+06 1.2E+06 3.E-04 5.E-05 
Toluene 8.5E+OO 5.7E+OO 1.4E+07 1.4E+07 6.E-07 4.E-07 
Xylenes (total) 1.8E+01 1.1E+01 3.8E+06 3.8E+06 5.E-06 3.E-06 

L. ... 
TOTAL HAZARD QUOTIENT S.E-04 9.E-05 

Sheet 2 of 4 

Cancer RBC in IJg/L Cancer Risk 

RME CT RME CT 

-- -- -- --
1.3E+04 5.4E+04 3.E-08 1.E-09 

-- -- -- --
-- -- -- -- I 

TOTAL CANCER RISK 3.E·OB 1.E·09 
F:Data/Jobs/15302- Will bridge Termtnal Group- Risk Assessment Revrsron/2- Risk Assessment ReporV02- Attachments/Attachment B (B-5 CH Site WorkerfGW Subsites]) 

Notes: 
Outdoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 

CT = Central Tendency 

RBC = Risk-Based Concentration 
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Table B-5 • ChevronTexaco Site Worker Risk Calculations (Groundwater Subareas) 
Indoor Air, Inhalation of Volatiles from Groundwater (Chevron Ethanol Area) 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater 

Hazard RBC in J.Jg/L Hazard Quotient 
Concentration in ua/L 

Potential Concern 
RME CT RME CT RME CT 

Volatile Organic Compounds 

Benzene 1.4E+04 1.1E+03 2.4E+05 2.4E+05 6.E-02 5.E-03 
Methyl-tertbutyl-ether 3.8E+02 1.3E+02 1.6E+08 1.6E+08 2.E-06 S.E-07 
Toluene 2.7E+02 1.3E+02 2.5E+06 2.5E+06 1.E-04 5.E-05 
Xylenes (total) 3.7E+03 3.0E+02 7.1E+05 7.1 E+05 5.E-03 4.E-04 

'-----· 
TOTAL HAZARD QUOTIENT 6.E·02 S.E-03 

~~-----

Sheet 3 of 4 

Cancer RBC in tJQ/L Cancer Risk 

RME CT RME CT 

2.6E+03 1.1E+04 5.E-06 1.E-07 
1.5E+06 6.1E+06 3.E-10 2.E-11 

-- -- -- --
-- -- -- --

TOTAL CANCER RISK S.E-06 1.E-07 
F:Data/Jobs/15302- Willbridge Termtnal Group- Risk Assessment Revtston/2- Risk Assessment Report/02- Attachments/Attachment B (B-5 CH Site WorkerfGW Subsitesj) 

Notes: 
Indoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
RBC = Risk-Based Concentration 
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Table B-5 - ChevronTexaco Site Worker Risk Calculations (Groundwater Subareas) 
Outdoor Air, Inhalation of Volatiles from Groundwater (Chevron Ethanol Area) 
Willbridge Facility 
Portland, Oregon 

Compounds of Groundwater 
Hazard RBC in 1-19/L Hazard Quotient Concentration in ug/L Potential Concern 

RME CT RME CT RME CT 
Volatile Organic Compounds 
Benzene 1.4E+04 1.1 E+03 1.2E+06 1.2E+06 1.E-02 9.E-04 

I Methyl-tertbutyl-ether 3.8E+02 1.3E+02 3.2E+08 3.2E+08 1.E-06 4.E-07 
Toluene 2.7E+02 1.3E+02 1.4E+07 1.4E+07 2.E-05 9.E-06 
Xylenes (total) 3.7E+03 3.0E+02 3.8E+06 3.8E+06 1.E-03 8.E-05 

TOTAL HAZARD QUOTIENT 1.E-02 1.E-03 

Sheet 4 of 4 

Cancer RBC in 1-19/L Cancer Risk 

RME CT RME CT 

1.3E+04 5.4E+04 1.E-06 2.E-08 
3.0E+06 1.3E+07 1.E-10 1.E-11 

-- -- -- --
-- -- -- --

TOTAL CANCER RISK 1.E-06 2.E-08 
F:Data/Jobs/15302 • Willbrldge Terrmnal Group - Risk Assessment Revtston/2 - Risk Assessment Report/02 -Attachments/Attachment B (B-5 CH Site Worker[GW Subsites]) 

Notes: 
Outdoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
RBC = Risk-Based Concentration 



0 
0 
""C 
0 
0 
1\) 
0 
0') 
co 
(1'1 

Table B-6 - ChevronTexaco Trench Worker Risk Calculations 
Soil Ingestion {Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in mg/kg 
Hazard Intake in 

Potential Concern mg/kg-day 

RME CT RME CT 

Volatile Organic Compounds 
1 ,2,4-Trimethylbenzene 5.3E+OO ?.OE-01 6.14E-07 6.20E-09 
Toluene 1.8E-01 1.1E-01 2.08E-08 9.42E-1 0 
Xylenes {total) 4.5E-01 1.8E-01 5.28E-08 1.61 E-09 

Semivolatilve Organic Compounds 
Benzo(a)anthracene 3.4E-01 1.3E-01 3.89E-08 1.11 E-09 
Benzo( a )pyrene 1.7E-01 1.1E-01 1.98E-08 9.60E-10 
Benzo(b )fluoranthene 2.0E-01 1.3E-01 2.28E-08 1.10E-09 
Benzo(k)fluoranthene 1.5E-01 1.5E-01 1.79E·08 1.36E-09 
Chrysene 1.0E-01 5.4E-02 1.17E-08 4.76E-10 
Dibenz(a,h)anthracene 1.8E-01 9.7E-02 2.07E·08 8.54E·10 
lndeno(1 ,2,3-cd)pyrene 5.2E-01 2.4E-01 6.08E-08 2.14E-09 

Metals 
Cadmium 1.2E+OO ?.BE-01 1.39E-07 6.87E-09 
Chromium 2.5E+01 1.6E+01 2.87E-06 1.43E-07 

RfD in 
mg/kg-day 

5.0E-02 
2.0E-01 
2.0E-01 

--
--
--
--
--.. 
--

5.0E-04 
3.0E-03 

IQTAL_li.I\?)\RD IN[)E)(I 

Sheet 1 of 6 

Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg-day 

(mg/kg-day)-1 
RME CT RME CT RME I CT 

1.E-05 1.E-07 B.BE-09 8.9E-11 -- -- -· 
1.E-07 5.E-09 3.0E-10 1.3E·11 -- -- --
3.E-07 B.E-09 7.5E-10 2.3E-11 -- .. --

-- -- 5.6E-10 I 1.6E-11 7.3E-01 4.E-10 1.E-11 

-- -- 2.8E-10 1.4E-11 7.3E+OO 2.E-09 1.E-10 

-- ·- 3.3E-10 1.6E-11 7.3E·01 2.E-10 1.E-11 

-- .. 2.6E-10 1.9E·11 7.3E-02 2.E-11 1.E·12 

-- -- 1.7E-10 6.8E-12 7.3E-03 1.E-12 5.E-14 
.. -- 3.0E-10 1.2E·11 7.3E+OO 2.E·09 9.E-11 
.. .. B.?E-10 3.1E-11 7.3E-01 6.E-10 2.E-11 

3.E-04 1.E-05 2.0E-09 9.8E-11 .. .. -· 
1.E-03 5.E-05 4.1E-08 2.0E-09 .. .. .. 
1.E-03 6.E·05 TOTAL CANCER RISK 6.E-09 2.E-10 

F:D-aia:JJObSi-"15302- Wil!brldge Term1na1 Group- Risk Assessment Revision/2- Risk Assessment Report/02- Attachments/Attachment B (8-6 CH Trench Worker) 

Notes: 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC = Exposure Po1nt Concentration 
RfD = Reference Dose 
CSF = Cancer Slope Factor 
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Table B-6 - ChevronTexaco Trench Worker Risk Calculations 
Dermal Contact with Soil (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC In mg/kg 
Hazard Intake in 

Potential Concern 
ABS mg/kg-day 

RME CT RME CT 
Volatile Organic Compounds 

1 ,2,4-Trim ethyl benzene .. 5.3E+OO ?.OE-01 -- --
Toluene -- 1.8E-01 1.1E-01 .. --
Xylenes (total) -- 4.5E-01 1.8E-01 -- .. 
Semivolatilve Organic Compounds 
Benzo(a)anthracene 0.13 3.4E-01 1.3E-01 3.0E-08 9.5E-10 
Benzo(a)pyrene 0.13 1.7E-01 1.1E-01 1.5E-08 8.2E-10 
Benzo(b )fluoranthene 0.13 2.0E-01 1.3E-01 1.8E-08 9.4E-1 0 
Benzo(k)fluoranthene 0.13 1.5E-01 1.5E-01 1.4E-08 1.2E-09 
Chrysene 0.13 1.0E-01 5.4E-02 9.2E-09 4.1E-10 
Dibenz(a,h)anthracene 0.13 1.8E-01 9.7E-02 1.6E-08 7.3E-10 
lndeno(1 ,2,3-cd)pyrene 0.13 5.2E-01 2.4E-01 4.7E-08 1.8E-09 
Metals 
Cadmium 0.001 1.2E+OO 7.8E-01 8.4E-1 0 4.5E-11 
Chromium -- 2.5E+01 1.6E+01 -- --

RfD in 
mg/kg-day 

S.OE-02 

2.0E-01 
2.0E-01 

--
·-
--
--
--
--
--

1.3E-05 
7.5E-05 

I TOTALHAZARDINDEXI 

Sheet 2 of 6 

Hazard Quotient 
Cancer Intake In 

CSF in Cancer Risk 
mg/kg-day 

(mg/kg-day)-1 
RME CT RME CT RME CT 

-- ·- -- -- -- -- .. 
.. -- -- .. -- -- ·-
.. -- -- -- -- -- .. 

-- -- 4.3E-10 1.4E-11 7.3E-01 3.2E-1 0 9.9E-12 
-- -- 2.2E-10 1.2E-11 7.3E+OO 1.6E-09 8.6E-11 
-- -- 2.5E-10 1.3E-11 7.3E-01 1.9E·1 0 9.8E-12 
-- -- 2.0E-10 1.7E-11 7.3E-02 1.5E-11 1.2E-12 

-- -- 1.3E-1 0 5.8E-12 7.3E-03 9.6E-13 4.3E-14 

-- -- 2.3E-10 1.0E-11 7.3E+OO 1.7E-09 7.6E-11 

-- -- 6.8E-10 2.6E-11 7.3E-01 4.9E-10 1.9E-11 

6.7E-05 3.6E-06 1.2E-11 6.5E-13 -- -- --
-- ·- -- -- -- -- --

?.E-05 I 4.E-06 I TOTAL CANCER RISK I 4.E~09 .J 2.E-10 
F:Data/JohS1f5302 ~ Willbridge Termtnal Group- Risk Assessment Revision/2- Risk Assessment Report/02- Attachments/Attachment B (B-6 CH Trench Worker) 

Notes: 
ABS = Dermai Absorption Fraction (EPA, 2001) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC = Exposure Point Concentration 
RfD = Reference Dose 
CSF = Cancer Slope Factor 
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Table B-6 ·Chevron Texaco Trench Worker Risk Calculations 
Inhalation of Particulates (Total Soil) 
Willbrldge Facility 
Portland, Oregon 

Compounds of 
Soil EPC in PEF in Air EPC (1) in 

Potential Concern 
1 

mg/kg I m3/kg 
mg/3 

RME CT RME CT 
Volatile Organic Compounds 

1,2,4-Trimethylbenzene 5.3E+OO ?.OE-01 1.32E+09 4.0E-09 5.3E-10 
Toluene 1.8E-01 1.1E-01 1.32E+09 1.4E-10 8.1E-11 
Xvlenes (total) 4.5E-01 1.8E-01 1.32E+09 3.4E-10 1.4E-10 
Semivolatilve Organic Compounds 
Benzo(a)anthracene 3.4E-01 1.3E-01 1.32E+09 2.5E-10 9.5E-11 
Benzo(a)pyrene 1.7E-01 1.1E-01 1.32E+09 1.3E-10 8.3E-11 
Benzo(b)fluoranthene 2.0E-01 1.3E-01 1.32E+09 1.5E-10 9.5E-11 
Benzo(k)fluoranthene 1.5E-01 1.5E-01 1.32E+09 1.2E-10 1.2E-10 
Chrysene 1.0E-01 5.4E·02 1.32E+09 7.7E-11 4.1E-11 
Dibenz(a,h)anthracene 1.8E-01 9.7E·02 1.32E+09 1.3E-10 7.3E-11 
lndeno(1,2,3-cd)pyrene 5.2E-01 2.4E-01 1.32E+09 4.0E-10 1.8E-10 
Metals 
Cadmium 1.2E+OO 7.8E-01 1.32E+09 9.1E-10 5.9E-10 
Chromium 2.5E+01 1.6E+01 1.32E+09 1.9E-08 1.2E-08 

Notes: 
(1) Air EPC calculated using PEF = 1.32E-09 m3/kg (Air EPC =Soil EPC/PEF) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC = Exposure Point Concentration 
PEF = Particulate Emission Factor 
RfD = Reference Dose 
CSF = Cancer Slope Factor 

I 

Sheet 3 of6 

Hazard Intake in 
RfD in Hazard Quotient 

Cancer Intake in 
CSF in Cancer Risk 

mg/kg-day 
mg/kg-day 

1 
mg/kg-day 

(mg/kg-day)-1 
RME I CT RME CT RME CT RME CT 

9.9E-12 3.3E-13 1.7E-03 5.8E-09 1.9E-10 1.4E-13 4.7E-15 -- -- --
3.3E-13 S.OE-14 1.1 E-01 3.0E-12 4.5E-13 4.8E-15 7.1E-16 -- -- --
8.5E-13 8.5E-14 2.9E-02 2.9E-11 2.9E-12 1.2E-14 1.2E-15 -- -- --

6.3E-13 5.9E-14 -- -- -- 8.9E-15 8.4E-16 7.3E-01 6.5E-15 6.1E-16 
3.2E-13 5.1 E-14 -- -- -- 4.5E-15 7.3E-16 7.3E+OO 3.3E-14 5.3E-15 
3.7E-13 5.8E-14 -· -- -- 5.2E-15 8.3E-16 7.3E-01 3.BE-15 6.1E-16 
2.9E-13 7.2E-14 -- ·- -- 4.1E-15 1.0E-15 7.3E-02 3.0E-16 ?.SE-17 
1.9E-13 2.5E-14 ·- -- .. 2.7E-15 3.6E-16 7.3E-03 2.0E-17 2.6E-18 
3.3E-13 4.5E-14 -- - .. 4.8E-15 6.5E-16 7.3E+OO 3.5E-14 4.7E-15 
9.8E-13 1.1E-13 -- ·- .. 1.4E-14 1.6E·15 7.3E-01 1.0E-14 1.2E-15 

2.2E-12 3.6E-13 -- .. ·- 3.2E-14 5.2E-15 6.3E+OO 2.0E-13 3.3E-14 
4.6E-11 7.6E-12 2.9E-05 1.6E-06 2.6E-07 6.6E-13 1.1E-13 4.2E+01 2.8E-11 4.5E-12 

__ TOIALHAZARD INDEX 2.E-06 I -~-E_-()I_ I TOTAL CANCER RISK 3.E-11 I 5.E·12 
F:Date/Jobs/15302- Wtllbrldge Terminal Group. Risk Assessment Revlslon/2- Risk AssesSnl&nt -R.6pori!Oi~ Atl8Chl1lliltlTS7.AitacihffiEirit 6 (6·8 CH Trench Worker) 
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Table B-6 • ChevronTexaco Trench Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Soil (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of I Soil EPC in 
I VF in I Air EPC {1) in 

Potential Concern 
1 

mg/kg 
m3/kg 

mg/3 
RME I CT I I RME I CT 

Volatile Organic Compounds 

1 ,2,4-Trimethylbenzene 15.3E+OO I ?.OE-01 I 2.0E+04,2.6E-0413.5E.05 
Toluene 1.8E-01 1.1E-01 4.0E+03 4.5E-05 2.7E-05 
Xylenes (total) 4.5E-01 1.8E-01 6.1 E+03 7.4E-05 3.0E-05 

Notes: 
(1) Air EPC = Soil EPCNF 
RME = Reasonable Max1mum Exposure 
CT =Central Tendency 
EPC = Exposure Point Concentration 
VF =Volatilization Factor (EPA 2002) 
RID = Reference Dose 
CSF = Cancer Slope Factor 

Sheet 4 of 6 

Hazard Intake in I RfD in Hazard Quotient 
Cancer Intake in I CSF in Cancer Risk mg/kg-day 

1 
mg/kg-day 

1 

mg/kg·day 
1 

(mg/kg-day)·1 
1 RME I CT RME CT RME I CT RME CT 

6.5E-07 I 2.2E-08 I 1.7E-03 3.8E-04 1.3E-05 9.3E-09 I 3.1E-10 I -- -- --
1.1 E-07 1.6E-08 1.1E-01 1.0E-06 1.5E-07 1.6E-09 2.4E-10 ·- - --
1.8E-07 1.8E-08 2.9E-02 6.3E-06 6.4E-07 2.6E-09 2.6E-10 -- -- --
'---~ IOI~L.H.AZARDINDE~ __M..()~-- ___ 1.E_-0_5 - L . TOTAL CANCER RISK __ ().E:!OO O.E+OO 

F:Data/Jobs/15302 • Wll!br!dge Terminal Group· Risk Assessment Revlsion/2 ·Risk Assessment ReporV02 ·Attachments/Attachment B {B-6 CH Trench Worker) 
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Table B-6- ChevronTexaco Trench Worker Risk Calculations 
Inhalation of Volatiles and Dermal Contact with Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater 

Hazard RBC in IJg/L 
Potential Concern 

Concentration in IJg/L 

RME CT RME CT 
Volatile Organic Compounds 
1,2,4-Trimethylbenzene 4.8E+01 8.1E+OO 1.2E+03 1.2E+03 
Benzene 8.2E+03 6.3E+02 5.3E+04 5.3E+04 
Methyl-tertbutyl-ether 3.8E+02 1.3E+02 6.9E+05 6.9E+05 
Toluene 6.0E+03 7.0E+01 7.4E+04 7.4E+04 
Xylenes (total) 3.1E+02 2.2E+02 2.1E+04 2.1E+04 

Semivolatilve Organic Compounds 
Benzo( a)anthracene 2.4E-01 1.6E-01 -- --
Benzo( a )pyrene 2.9E-01 1.9E-01 -- --
Benzo(b )fluoranthene 3.2E-01 2.0E-01 -- --
Benzo(k)fluoranthene 1.3E+OO 1.4E-01 -- --
lndeno(1,2,3-cd)pyrene 2.5E-01 1.6E-01 -- --
Naphthalene 1.2E+01 4.6E+OO 6.8E+02 6.8E+02 
2-methylnaphthalene 4.1 E+01 1.4E+01 6.8E+02 6.8E+02 

TOTAL HAZARD QUOTIENT 

Sheet 5 of 6 

Hazard Quotient Cancer RBC in IJg/L Cancer Risk 

RME CT RME CT RME CT 

4.E-02 ?.E-03 -- -- -- --
2.E-01 1.E-02 1.5E+03 3.0E+03 5.E-06 2.E-07 
5.E-04 2.E-04 1.4E+05 2.8E+05 3.E-09 5.E-10 
8.E-02 9.E-04 -- -- -- -- I 

1.E-02 1.E-02 -- -- -- --

-- -- 5.1E+OO 1.0E+01 5.E-08 2.E-08 

-- -- 3.0E-01 6.0E-01 1.E-06 3.E-07 

-- -- 2.9E+OO 5.9E+OO 1.E-07 3.E-08 

-- -- 3.2E+01 6.3E+01 4.E-08 2.E-09 

-- -- 1.6E+OO 3.1E+OO 2.E-07 5.E-08 
2.E-02 ?.E-03 -- -- -- --
6.E-02 2.E-02 -- -- -- --
4.E-01 S.E-02 TOTAL CANCER RISK ?.E-06 S.E-07 

F:Data/Jobs/15302- Willbridge Term1nal Group- Risk Assessment Rev1s1on/2- Risk Assessment Report/02- Attachments/Attachment B (B-6 CH Trench Worker) 

Notes: 
Groundwater RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME =Reasonable Maximum Exposure 
CT =Central Tendency 
RBC = Risk-Based Concentration 
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Table B-6 - ChevronTexaco Trench Worker Risk Calculations 
Dermal Contact with Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater EPC DAwater in Hazard Intake in 

Potential Concern 
in (Jg/L mg/cm2/event mg/kg-day 

RME CT RME I CT RME CT 
Metals 
Arsenic 2.5E+01 2.3E+01 5.0E-08 4.6E-08 B.OE-09 3.7E-09 
Cadmium 3.4E+OO 2.0E+OO 6.7E-09 3.9E-09 1.1 E-09 3.1E-10 
Chromium 2.7E+01 1.6E+01 5.4E-08 3.2E-08 8.6E-09 2.6E-09 

RfD in 
mg/kg-day 

3.0E-04 
1.3E-05 
7.5E-05 

_ _ _ TOTAL H~RQII\IDEX 

Sheet 6 of6 

Hazard Quotient 
Cancer Intake In 

CSF in Cancer Risk 
mg/kg-day 

( mg/kg-day)-1 
RME CT RME CT RME CT 

2.7E-05 1.2E-05 2.8E-09 1.3E-09 1.5E+OO 4.3E-09 2.0E-09 
8.7E-05 2.5E-05 3.9E-10 1.1E-10 -- -- --
1.2E-04 3.4E-05 3.1 E-09 9.2E-10 -- -- --
2.E-04 __ 7.E-05 TOTAL CANCER RISK 4.E-09 2.E-09 

F:Data/JobSif5302- WiUbridge Term1na1 Group- Risk Assessment Revision12- Risk Assessment R.ePort/02- Attachments/Attachment B {8-6 CH Trench Worker) 

Notes: 
DAwater = Dose absorbed per unit are per water contact event (DEQ, 2000) 

RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Point Concentration 
RfD = Reference Dose 
CSF = Cancer Slope Factor 
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Table B-7- ChevronTexaco Trench Worker Risk Calculations {Groundwater Subareas) 
Inhalation of Volatiles and Dermal Contact with Groundwater {Non-Chevron Ethanol Area) 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater 

Hazard RBC in IJQ/L Hazard Quotient Cancer RBC in IJQ/L 
Concentration in IJQ/L Potential Concern 

RME CT RME CT RME CT RME CT 
Volatile Organic Compounds 

1 ,2,4-Trimethylbenzene 4.8E+01 8.1E+OO 1.2E+03 1.2E+03 4.E-02 ?.E-03 -- --
Benzene 3.7E+02 6.4E+01 5.3E+04 5.3E+04 ?.E-03 1.E-03 1.5E+03 3.0E+03 
Toluene 8.5E+OO 5.7E+OO 7.4E+04 7.4E+04 1.E-04 B.E-05 -- --
Xylenes (total} 1.8E+01 1.1E+01 2.1E+04 2.1E+04 B.E-04 5.E-04 -- --
Semivolatilve Organic Compounds 

Benzo(a)anthracene 1.4E+OO 1.5E-01 -- -- -- -- 5.1E+OO 1.0E+01 
Benzo(a)pyrene 1.0E+OO 1.3E-01 -- -- -- -- 3.0E-01 6.0E-01 
Benzo(b )fluoranthene 2.8E-01 1.7E-01 -- -- -- -- 2.9E+OO 5.9E+OO 
Benzo(k)fluoranthene 3.0E-01 1.2E-01 -- -- -- -- 3.2E+01 6.3E+01 
Dibenz( a, h )anthracene 1.6E-01 1.6E-01 -- -- -- -- 1.1E-01 2.2E-01 
lndeno(1 ,2,3-cd)pyrene 1.8E-01 1.2E-01 -- -- -- -- 1.6E+OO 3.1E+OO 
Naphthalene 1.3E+01 4.9E+OO 6.8E+02 6.8E+02 2.E-02 7.E-03 -- --
2-methylnaphthalene 4.1E+01 1.4E+01 6.8E+02 6.8E+02 6.E-02 2.E-02 -- --

L TOTAL 1-!~f\RD QUOTIENT 1.E-01 4.E-02 
' 

TOTAL CANCER RISK 
~-

Sheet 1 of 2 

Cancer Risk 

RME CT 

-- --
2.E-07 2.E-08 

-- --
-- --

3.E-07 1.E-08 
3.E-06 2.E-07 
1.E-07 3.E-08 
9.E-09 2.E-09 
1.E-06 ?.E-07 
1.E-07 4.E-08 

-- --
-- --

6.E·06 1.E·06 
F:DatatJobs/15302. Willbridge ferm1nal Group. Risk ASsessment Rev1s1ont2 ·Risk Assessment Report/02 ·Attachments/Attachment B (B-7 CH Trench worker fGW Subsites]) 

Notes: 
Groundwater RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
RBC = Risk-Based Concentration 
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Table 8-7 - ChevronTexaco Trench Worker Risk Calculations (Groundwater Subareas) 
Inhalation of Volatiles and Dermal Contact with Groundwater (Chevron Ethanol Area) 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater 

Hazard RBC in IJQ/L Hazard Quotient Cancer RBC in IJg/L 
Concentration in IJQ/L 

Potential Concern 
RME CT RME CT RME CT RME CT 

Volatile Organic Compounds 
Benzene 1.4E+04 1.1 E+03 5.3E+04 5.3E+04 3.E-01 2.E-02 1.5E+03 3.0E+03 
Methyl-tertbutyl-ether 3.8E+02 1.3E+02 6.9E+05 6.9E+05 5.E-04 2.E-04 1.4E+05 2.8E+05 
Toluene 2.7E+02 1.3E+02 7.4E+04 7.4E+04 4.E-03 2.E-03 -- --
Xylenes (total) 3.7E+03 3.0E+02 2.1E+04 2.1 E+04 2.E-01 1.E-02 -- --
Semivolatilve Organic Compounds 
Benzo( a )anthracene 9.8E-01 3.5E-01 -- -- -- -- 5.1 E+OO 1.0E+01 
Benzo( a )pyrene 2.4E+OO 8.9E-01 -- -- -- -- 3.0E-01 6.0E-01 
Benzo(b )fluoranthene 1.6E+OO 6.6E-01 -- -- -- -- 2.9E+OO 5.9E+OO 
Benzo(k)fluoranthene 1.3E+OO 4.2E-01 -- -- -- -- 3.2E+01 6.3E+01 
Dibenz(a,h)anthracene 3.4E+OO 6.8E-01 -- -- -- -- 1.1E-01 2.2E-01 
lndeno(1 ,2,3-cd)pyrene 6.6E-01 2.5E-01 -- -- -- -- 1.6E+OO 3.1 E+OO 

I TOTAL HAZARD QUOTIENT 4.E-01 4.E-02 TOTAL._ ~,e.N~E:B_f!I~IS_ 

Sheet 2 of 2 

Cancer Risk 

RME CT 

9.E-06 4.E-07 
3.E-09 5.E-10 

-- --
-- --

2.E-07 4.E-08 
8.E-06 1.E-06 
6.E-07 1.E-07 
4.E-08 ?.E-09 
3.E-05 3.E-06 
4.E-07 8.E-08 

'---- 5.E·05 5.E·06 
F:Data/Jobs/15302- Willbridge Termmal Group- Risk Assessment Revtston/2- Risk Assessment ReporU02- Attachments/Attachment 8 (8-7 CH Trench Worker IGW Subsites]) 

Notes: 
Groundwater RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
RBC = Risk-Based Concentration 
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Table B-8 - ChevronTexaco landscape Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater 

Hazard RBC in !Jg/L Hazard Quotient 
Concentration in IJQ/L 

Potential Concern 
RME CT RME CT RME CT 

Volatile Organic Compounds 

Benzene 1.7E+03 1.7E+03 1.2E+06 1.2E+06 1.E-03 1.E-03 
Toluene 9.1E+01 9.1 E+01 1.4E+07 1.4E+07 ?.E-06 ?.E-06 
Xylenes (total) 1.1E+02 1.1E+02 3.8E+06 3.8E+06 3.E-05 3.E-05 

TOTAL HAZARD QUOTIENT 1.E-03 1.E·03 

Cancer RBC in IJQ/L Cancer Risk 

RME CT RME CT 

1.3E+04 5.4E+04 1.E-07 3.E-08 

-- -- -- -· 
-· .. ·- .. 

TOTAL CANCER RISK 1.E·07 3.E-08 
-------

F:Data/Jobs/15302- Will bridge Term1nal Group- Risk Assessment Rev1s1on/2- Risk Assessment Reporv02- Attachments/Attachment B (B-6 Landscape Worker) 

Notes: 
RME =Reasonable Maximum Exposure 
CT = Central Tendency 
RBC = Risk-Based Concentration 
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Table B-9 - ConocoPhillips Site Worker Risk Calculations 
Soil Ingestion (Surface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in mg/kg 
Potential Concern 

RME 

Volatile Organic Compounds 
Benzene 2.4E·01 
Xylenes (total) 1.8E+OO 

Semivolatilve Organic Compounds 
Benzo(a)anthracene 1.5E-01 
Benzo(a)pyrene 2.4E-01 
Benzo(b )fluoranthene 2.8E-01 

Chrysene 1.7E-01 

Dibenz(a,h)anthracene 6.5E-02 

Metals 
Barium 9.2E+01 
Chromium 1.9E+01 

Notes: 
RME = Reasonable Maximum Exposure 

CT = Central Tendency 
EPC = Exposure Point Concentration 

RfD = Reference Dose 
CSF = Cancer Slope Factor 

CT 

3.7E-02 
1.3E-01 

5.7E-02 

7.2E-02 

8.3E-02 
5.7E-02 

2.8E-02 

8.0E+01 

1.5E+01 

Hazard Intake in 
RfD in 

mg/kg-day 
mg/kg-day 

RME CT 

2.32E-07 4.53E-09 4.0E-03 
1.75E-06 1.61 E-08 2.0E-01 

1.48E-07 6.97E-09 --
2.35E-07 8.81 E-09 --
2.75E-07 1.02E-08 --
1.62E-07 6.97E-09 --
6.36E-08 3.42E-09 --

8.96E-05 9.76E-06 7.0E-02 
1.83E-05 1.79E-06 3.0E-03 

TOTAL HAZARD INDEX 

Sheet 1 of 8 

Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg-day 

(mg/kg·day)-1 
RME CT RME CT RME CT 

6.E-05 1.E-06 8.3E-08 3.9E-10 5.5E-02 5.E-09 2.E-11 

9.E-06 8.E-08 6.3E-07 1.4E-09 -- -- --

-- -- 5.3E-08 6.0E-10 7.3E-01 4.E-08 4.E-10 

-- -- 8.4E-08 7.5E-10 7.3E+OO 6.E-07 6.E-09 

-- -- 9.8E-08 8.7E-10 7.3E·01 7.E-08 6.E·10 

-- -- 5.8E-08 6.0E-10 7.3E-03 4.E-10 4.E-12 

-- -- 2.3E-08 2.9E-10 7.3E+OO 2.E-07 2.E-09 

1.E-03 1.E-04 3.2E-05 8.4E-07 -- -- --
6.E-03 6.E-04 6.5E-06 1.5E-07 -- -- --
7.E·03 7.E-04 TOTAL CANCER RISK 9.E-07 9.E·09 

F:Data/Jobs/15302. Willbrldge Term1nal Group· Risk Assessment Rev1S1on/2. Risk Assessmeii\Report/02 ·Attachments/Attachment B (8·9 TP Site Worker) 
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Table B-9 - ConocoPhillips Site Worker Risk Calculations 
Dermal Contact with Soil {Surface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in mg/kg 
Hazard Intake in 

Potential Concern 
ABS mg/kg·day 

RME CT RME CT 

Volatile Organic Compounds 

Benzene - 2.4E-01 3.7E-02 -- --
Xylenes (total) -- 1.8E+OO 1.3E-01 -- --
Semivolatllve Organic Compounds 

Benzo(a)anthracene 0.13 1.5E-01 5.7E-02 6.3E-08 1.2E-09 
Benzo(a)pyrene 0.13 2.4E-01 7.2E-02 1.0E-07 1.5E-09 
Benzo(b )fluoranthene 0.13 2.BE-01 8.3E-02 1.2E-07 1.7E-09 
Chrysene 0.13 1.7E-01 5.7E-02 7.0E-08 1.2E-09 
Dibenz(a,h)anthracene 0.13 6.5E-02 2.8E-02 2.7E-08 5.9E-10 

Metals 

Barium -- 9.2E+01 8.0E+01 -- --
Chromium -- 1.9E+01 1.5E+01 .. --

RfD in 
mg/kg-day 

4.0E-03 

2.0E-01 

-
--
-
--
--

7.0E-02 
7.5E-05 

I TOTAL HAZARD INDEX I 

Sheet 2 of 8 

Hazard Quotient 
Cancer Intake In 

CSF in Cancer Risk 
mg/kg-day 

(mg/kg-day)-1 
RME CT RME CT RME CT 

-- - -- -- 5.5E-02 -- -
-- - -- -- -- -- -

-- -- 2.3E-08 1.0E-10 7.3E-01 

I 
1.7E-08 7.5E-11 

-- -- 3.6E-08 1.3E-10 7.3E+OO 2.6E-07 9.5E-10 

-- -· 4.2E-08 1.5E-10 7.3E-01 3.1E-08 1.1 E-10 

-· -- 2.5E-08 1.0E-10 7.3E-03 1.8E-10 7.5E-13 

-- -- 9.7E-09 5.0E-11 7.3E+OO 7.1E-08 3.7E-10 

.. .. -- ·- -- -- -
-- -- -- -- -- -- -

O.E+OO I O.E+OO I ~ ___ TQIAL C:ANC:_E_fi_RJ~!Sl_ 4.E-07 I 1.E·09 
F:Data/Jobs/15302. Wlllbridge Termmal Group. Risk Assessment Revision/2 ·Risk Assessment Report/02 -Attachments/Attachment B (B-9 TP Site Worker) 

Notes: 
ABS = Dermal Absorption Fraction (EPA, 2001) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC = Exposure Point Concentration 
RfD = Reference Dose 
CSF = Cancer Slope Factor 



0 
0 
""C 
0 
0 
1\) 
0 
0') 
«> 
0') 

Table 8-9 - ConocoPhillips Site Worker Risk Calculations 
Indoor Air, Inhalation of Volatiles from Soil (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Soil Concentration in 

Hazard RBC in mg/kg 
Potential Concern 

mg/kg 

RME CT RME I CT 

Volatile Organic Com1 ounds 
Benzene 8.6E-02 4.8E-02 8.4E+01 

I 

8.4E+01 
Xylenes (total) 1.8E+OO 1.2E-01 1.3E+03 1.3E+03 

TOTAL HAZARD QUOTIENT 
- ------

Sheet 3 of 8 

Hazard Quotient Cancer RBC in mg/kg Cancer Risk 

RME CT RME I CT RME CT 

1.E-03 6.E-04 9.0E-01 

I 

9.0E-01 1.E-07 S.E-08 

1.E-03 9.E-05 -- -- -- --
, ~.E-03 7.E-04 TOTAL CANCER RISK 1.E-07 S.E-08 

~---- --------

F:Data/Jobs/15302- Willbrldge Term1nal Group- Risk Assessment ReVISIOn/2- Risk Assessment ReporV02- Attachments/Attachment 8 (8-9 TP Site Worker) 

Notes: 
Indoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 

RBC = Risk-Based Concentration 
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Table B-9 - ConocoPhillips Site Worker Risk Calculations 
Indoor Air, Inhalation of Volatiles from Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater 

Hazard RBC in !Jg/L 
Potential Concern Concentration in !Jg/L 

RME CT RME CT 
Volatile Organic Compounds 
1 ,2,4-Trimethylbenzene 6.5E+01 1.0E+01 5.2E+04 5.2E+04 
1 ,3,5-Trimethylbenzene 3.6E+01 6.9E+OO 3.9E+04 3.9E+04 
Benzene 8.6E+01 5.1E+01 2.4E+05 2.4E+05 
n-propylbenzene 2.5E+02 4.8E+01 5.5E+05 5.5E+05 
Xylenes (total) 2.3E+01 1.2E+01 7.2E+05 7.2E+05 

Semivolatile Organic Compounds 
Naphthalene 5.4E+OO 4.8E+OO 3.6E+05 3.6E+05 

TOTAL HAZARD QUOTIENT 

Sheet 4 of 8 

Hazard Quotient Cancer RBC in !Jg/L Cancer Risk 

RME CT RME CT RME CT 

1.E-03 2.E-04 -- -- -- --
9.E-04 2.E-04 -- -- -- --
4.E-04 2.E-04 2.6E+03 1.1E+04 3.E-08 5.E-09 

5.E-04 9.E-05 -- -- -- ·-
3.E-05 2.E-05 -- -- -- --

2.E-05 1.E-05 -- -- -- --
3.E-03 ?.E-04 TOTAL CANCER RISK 3.E-08 S.E-09 

F:Data/Jobs/15302- Willbridge Termmal Group- Risk Assessment Rev1s1on/2- Risk Assessment ReporU02- Attachments/Attachment B (B-9 TP Site Worker) 

Notes: 
Indoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 

RBC = Risk-Based Concentration 
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Table B-9 - ConocoPhillips Site Worker Risk Calculations 
Inhalation of Particulates (Surface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in Air EPC (1) in 

Potential Concern mg/kg mg/3 

RME CT RME CT 
Volatile Organic Compounds 

Benzene 2.4E-01 3.7E-02 1.8E-10 2.8E-11 
Xylenes (total) 1.8E+OO 1.3E-01 1.4E-09 1.0E-10 

Semivolatilve Organic Compounds 
Benzo( a)anthracene 1.5E-01 5.7E-02 1.1E-10 4.3E-11 
Benzo(a)pyrene 2.4E-01 7.2E-02 1.8E-10 5.5E-11 
Benzo(b)fluoranthene 2.8E-01 8.3E-02 2.1E-10 6.3E-11 
Chrysene 1.7E-01 5.7E-02 1.3E-10 4.3E-11 
Dibenz(a,h)anthracene 6.5E-02 2.8E-02 4.9E-11 2.1E-11 

Metals 
Barium 9.2E+01 8.0E+01 6.9E-08 6.0E-08 
Chromium 1.9E+01 1.5E+01 1.4E-08 1.1E-08 

Hazard Intake in 
RfD in 

mg/kg-day mg/kg-day 
RME CT 

1.2E-11 4.8E-13 9.0E-03 
9.3E-11 1.7E-12 2.9E-02 

7.8E-12 7.4E-13 --
1.2E-11 9.3E-13 --
1.5E-11 1.1E-12 --
8.6E-12 7.4E-13 --
3.4E·12 3.6E-13 --

4.8E-09 1.0E-09 1.4E-04 
9.7E-10 1.9E-10 2.9E-05 

I TOTAL HAZARD INDEX 

Notes: 
(1) Air EPC calculated using PEF = 1.32E-09 m3/kg (Air EPC =Soil EPC/PEF) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC = Exposure Point Concentration 
PEF = Particulate Emission Factor 
RfD = Reference Dose 
CSF = Cancer Slope Factor 

Sheet 5 of 8 

Hazard Quotient 
Cancer Intake in CSF in Cancer Risk 

mg/kg-day 
(mg/kg-day)·1 

RME CT RME CT RME CT 

1.4E-09 5.3E-11 4.4E-12 4.1E-14 2.9E-02 1.3E-13 1.2E-15 
3.2E-09 5.9E-11 3.3E-11 1.5E-13 -- -- --

-- -- 2.8E-12 6.3E-14 7.3E-01 2.0E-12 4.6E-14 

-- -- 4.4E-12 S.OE-14 7.3E+OO 3.2E-11 5.8E-13 

-- -- 5.2E-12 9.2E-14 7.3E-01 3.8E-12 6.7E-14 

-- -- 3.1E-12 6.3E-14 7.3E-03 2.2E-14 4.6E-16 

-- -- 1.2E-12 3.1E-14 7.3E+OO S.SE-12 2.3E-13 

3.4E-05 7.4E-06 1.7E-09 8.9E·11 -· -- --
3.3E-05 6.5E-06 3.5E-10 1.6E-11 4.2E+01 1.5E-08 6.8E-10 
7.E-05 1.E-05 I TOTAL CANCER RISK I 1.E-08 I 7.E-10 

F:Datar'Jobs115302 ~ Willbridge Term1na! Group~ Risk Assessment Revision/2. Risk Assessment ReporV02 • Attachmants/Attachmenl 8 (B-9 TP Site Worker) 
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Table B-9 • ConocoPhillips Site Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Soil (Surface Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in 

Potential Concern mg/kg 
RME I CT 

Volatile Organic Compounds 

Benzene 2.4E-01 I 3.7E·02 
Xylenes (total) 1.8E+OO 1.3E·01 

Notes: 
( 1) Air EPC = Soil EPCNF 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Point Concentration 
VF =Volatilization Factor (EPA 2002) 
RfD = Reference Dose 
CSF = Cancer Slope Factor 

VF in Air EPC (1) in 

m3/kg 
mg/3 

RME I CT 

2.7E+03 S.SE-05 I 1.4E-05 
6.1E+03 2.9E-04 2.2E-05 

Hazard Intake in 
RfD in 

mg/kg·day 
mg/kg-day 

RME I CT 

6.0E-06 I 2.3E-07 9.0E-03 
2.0E-05 3.7E-07 2.9E-02 

TOTAL HAZARD INDEX I 

Sheet 6 of 8 

Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg·day 

(mg/kg·day)·1 
RME I CT RME I CT RME I CT 

6.7E-04 I 2.6E-05 2.1E-06 I 2.0E-08 2.9E-02 6.2:·08 I 5.8E-10 
6.9E-04 1.3E-05 7.2E·06 3.2E-08 .. .. 
1.E·03 I 4.E·05 I TOTAL CANCER RISK I 6.E-08 I 6.E-10 

F:Data!Jobs/15302 ~ Wl!lbrldge Termlnai Oroop. Risk Assessm&r'lt Ravlslotl/2 ·Risk Assessment ReporV02 ·Attachments/Attachment B (B-9 TP Site Workerj 
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Table B-9 - ConocoPhillips Site Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Soil (Subsurface Soil) 
Willbridge Facility 
Portland, Oregon 

Compound:s of 
Soil Concentration in 

Hazard RBC in mg/kg 
Potential Concern 

mg/kg 

RME CT RME I CT 
Volatile Organic Compounds 

Benzene 1.3E-01 5.9E-02 2.0E+03 

I 
2.0E+03 

Xylenes (total) 5.9E-01 9.8E-02 6.5E+03 6.5E+03 
TOTAL HAZARD QUOTIENT 

Sheet 7 of 8 

Hazard Quotient Cancer RBC in mg/kg Cancer Risk 

RME CT RME I CT RME CT 

6.E-05 3.E-05 2.2E+01 

I 
2.2E+01 6.E-09 3.E-09 

9.E-05 2.E-05 -- -- -- --
2.E·04 4.E·05 TOTAL CANCER RISK 6.E·09 3.E·09 

F:Data/Jobs/15302 • Willbridge Termonal Group· Risk Assessment Revosoon/2. Risk Assessment ReporV02 ·Attachments/Attachment B (8·9 TP Site Worker) 

Notes: 
Outdoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
RBC = Risk-Base~d Concentration 
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Table B-9 • ConocoPhillips Site Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater Concentration 

Hazard RBC in Jlg/L 
Potential Concern 

in Jlg/L 

RME CT RME CT 

Volatile Organic Compounds 

1 ,2,4-Trimethylbenzene 6.5E+01 1.0E+01 2.9E+05 2.9E+05 
1 ,3,5-Trimethylbenzene 3.6E+01 6.9E+OO 2.4E+05 2.4E+05 
Benzene 8.6E+01 5.1E+01 1.3E+06 1.3E+06 
n-propylbenzene 2.5E+02 4.8E+01 3.6E+06 3.6E+06 
Xyjenes (total} 2.3E+01 1.2E+01 4.1E+06 4.1E+06 

Semivolatile Organic Compounds 

Naphthalene 5.4E+OO 4.8E+OO 7.4E+05 7.4E+05 
TOTAL HAZARD QUOTIENT 

Sheet 8 of 8 

Hazard Quotient Cancer RBC in JJg/L Cancer Risk 

RME CT RME CT RME CT 

2.E-04 3.E-05 -- -- -- --
2.E-04 3.E-05 -- -- -- --
?.E-05 4.E-05 1.4E+04 5.8E+04 6.E-09 9.E-10 

7.E-05 1.E-05 -- -- ·- --
6.E-06 3.E-06 -- -- -- ·-

7.E-06 6.E-06 -- -· ·- --
S.E-04 1.E·04 TOTAL CANCER RISK 6.E-09 9.E-10 

F:Data/Jobs/15302 • Willbridge Term1nal Group. Risk Assessment Revlslon/2 • Risk Assessment ReporV02 • Attachments/Attachment B (B·9 TP Site Worker) 

Notes: 
Outdoor Air RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
RBC = Risk-Based Concentration 
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Table B-10 • ConocoPhillips Trench Worker Risk Calculations 
Soil Ingestion (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in mg/kg 
Hazard Intake in 

Potential Concern 
mg/kg-day 

RME CT RME CT 

Volatile Organic Compounds 

Benzene 8.6E·02 4.8E-02 9.97E-09 4.23E-10 
Xylenes (total) 1.8E+OO 1.2E-01 2.08E-07 1.01 E-09 

Semivolatilve Organic Compounds 

Benzo(a)anthracene 6.6E-02 4.0E-02 7.67E-09 3.52E-10 
Benzo( a )pyrene 9.6E-02 4.8E-02 1.12E-08 4.23E-10 
Benzo(b )fluoranthene 9.5E-02 5.4E-02 1.1 OE-08 4.76E-10 
Chrysene 7.3E-02 3.9E-02 8.49E-09 3.43E-10 
Dibenz(a,h)anthracene 3.4E-02 2.1E-02 3.95E-09 1.85E-1 0 

Metals 

Barium 9.2E+01 8.1 E+01 1.06E-05 7.12E-07 
Chromium 1.9E+01 1.4E+01 2.17E-06 1.24E-07 

RfD in 
mg/kg-day 

4.0E·03 
2.0E-01 

--
--
--
--
--

7.0E-02 
3.0E-03 

TOTAL HAZARD INDEX 

Sheet 1 of 6 

Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg-day 

(mg/kg-day)-1 
RME CT RME CT RME CT 

2.E·06 1.E-07 1.4E-10 6.0E·12 5.5E-02 8.E-12 3.E-13 
1.E-06 5.E-09 3.0E-09 1.4E-11 -- -- --

-- -- 1.1E-10 5.0E-12 7.3E-01 8.E-11 4.E·12 

-- -- 1.6E-1 0 6.0E-12 7.3E+OO 1.E-09 4.E-11 

-- -- 1.6E-10 6.8E-12 7.3E-01 1.E-1 0 5.E-12 

-- -- 1.2E-10 4.9E-12 7.3E-03 9.E-13 4.E-14 

-- -- 5.6E-11 2.6E-12 7.3E+OO 4.E-1 0 2.E-11 

2.E-04 1.E-05 1.5E-07 1.0E-08 -- -- --
7.E-04 4.E-05 3.1 E-08 1.8E-09 -- -- ·-
9.E-04 5.E-05 TOTAL CANCER RISK 2.E-09 ?.E-11 

F:Data/Jobs/15302- Willbridge iernililal Group- Risk Assessment Revision/2 ·Risk Assessment ReporU02- Attachments/Attachment B (8-10 TP Trench Worker) 

Notes: 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Point Concentration 
RfD = Reference Dose 
CSF = Cancer Slope Factor 
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Table B-1 0 • ConocoPhillips Trench Worker Risk Calculations 
Dermal Contact with Soil (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in mg/kg 
Hazard Intake in mg/kg 

Potential Concern 
ABS day 

RME CT RME I CT 

Volatile Organic Compounds 

Benzene ·- 8.6E-02 4.8E-02 -- --
Xylenes (total\ - 1.8E+OO 1.2E-D1 - --
Semivolatilve Organic Compounds 

Benzo(a)anthracene 0.13 6.6E-02 4.0E-02 6.0E-09 3.0E-10 
Benzo( a )pyrene 0.13 9.6E-02 4.8E-02 8.7E-09 3.6E-10 
Benzo(b )fluoranthene 0.13 9.5E-02 5.4E-02 8.6E-09 4.1E-10 
Chrysene 0.13 7.3E-02 3.9E-02 6.6E-09 2.9E-10 
Dibenz( a ,h )anthracene 0.13 3.4E-02 2.1 E-02 3.1E-09 1.6E-10 

Metals 

Barium - 9.2E+01 8.1E+01 -- .. 
Chromium -- 1.9E+01 1.4E+01 - -

RfD in 
mg/kg-day 

4.0E-03 

2.0E-01 

--
--
--
-
-

?.OE-02 
7.5E-05 

L ___ TOTAL HAZARD INDEX I 

Sheet 2 of 6 

Hazard Quotient 
Cancer Intake In mg/kg 

CSFin Cancer Risk 
day 

(mg/kg-day)-1 
RME CT RME I CT RME CT 

-- -· -- -- 5.5E-02 -- --
-- -- -- -- -- -- --

-- -- 8.5E-11 4.3E-12 7.3E-01 6.2E-11 3.2E-12 

-- -- 1.2E-10 5.2E-12 7.3E+OO 9.1E-10 3.8E-11 

·- ·- 1.2E-10 5.8E-12 7.3E-01 9.0E-11 4.3E-12 

-- -- 9.5E-11 4.2E-12 7.3E-03 6.9E-13 3.1E-14 

-- -- 4.4E-11 2.3E-12 7.3E+OO 3.2E-10 1.7E-11 

-· -- -- -- -· -- ·-
-· -- ·- -- -· -- ·-

O.E+OO O.E+OO TOTAL CANCER RISK 1.E-09 6.E-11 
F:Data/Jobs/15302- Wlllbridge Terminal Group- Risk Assessment Revlslon/2- Risk Assessment Report/02- Attachments/Attachment B {8-10 TP Trench Worker) 

Notes: 
ABS = Dermal Absorption Fraction (EPA, 2001) 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Point Concentration 
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Table B-1 0 • ConocoPhillips Trench Worker Risk Calculations 
Inhalation of Particulates (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in Air EPC {1) in Hazard Intake In 

Potential Concern mg/kg mg/3 mg/kg-day 

RME CT RME CT RME CT 
Volatile Organic Compounds 

Benzene 8.6E-02 4.8E·02 6.5E-11 3.6E·11 1.6E·13 2.2E·14 
Xvlenes (total) 1.8E+OO 1.2E-01 1.4E-09 8.7E-11 3.3E-12 5.4E-14 

Semivolatilve Organic Compounds 
Benzo(a)anthracene 6.6E-02 4.0E-02 S.OE-11 3.0E-11 1.2E-13 1.9E-14 
Benzo(a)pyrene 9.6E-02 4.8E-02 7.3E-11 3.6E-11 1.8E-13 2.2E-14 
Benzo(b)fluoranthene 9.5E-02 5.4E-02 7.2E-11 4.1E-11 1.8E-13 2.5E-14 
Chrysene 7.3E-02 3.9E-02 5.5E-11 3.0E-11 1.4E-13 1.8E-14 
Dibenz(a,h)anthracene 3.4E-02 2.1E-02 2.6E-11 1.6E-11 6.4E-14 9.8E-15 

Metals 
Banum 9.2E+01 8.1E+01 6.9E-08 6.1E·08 1.7E-10 3.8E-11 
Chromium 1.9E+01 1.4E+01 1.4E·08 1.1E-08 3.5E-11 6.6E-12 

Sheet 3 of 6 

RfD in Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg·day mg/kg-day 

(mg/kg-day)·1 
RME CT RME I CT RME CT 

9.0E-03 1.8E-11 2.5E-12 2.3E-15 3.2E-16 2.9E-02 6.6E-17 9.3E-18 
2.9E-02 1.2E-10 1.9E-12 4.8E-14 7.7E-16 -- -- --

- -- -- 1.8E-15 2.7E-16 7.3E-01 1.3E-15 1.9E-16 

- -- -- 2.6E-15 3.2E-16 7.3E+OO 1.9E-14 2.3E-15 

-- - -- 2.5E-15 3.6E-16 7.3E-01 1.9E-15 2.6E-16 

-- -- -- 1.9E-15 2.6E-16 7.3E-03 1.4E-17 1.9E-18 

-- -- -- 9.1E-16 1.4E-16 7.3E+OO 6.6E-15 1.0E-15 

1.4E-04 1.2E·06 2.7E-07 2.4E-12 5.4E-13 -- -- --
2.9E-05 1.2E-06 2.3E-07 5.0E-13 9.4E-14 4.2E+01 2.1E-11 4.0E-12 

I TOTALHAZARDINDEXI 2.E-06 I 5.E-07 I TOTAL CANCER RISKJ 2.E-11_ L __ <l&-_1~-

Notes: 
(1) Air EPC calculated using PEF = 1.32E-09 m3/kg (Air EPC = Soil EPC/PEF) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC = Exposure Point Concentration 
PEF = Particulate Emission Factor 
RID = Reference Dose 
CSF = Cancer Slope Factor 

F:DataJJobsf15302 • Willbridge Terminal Group· Risk Assessment Revision/2 ·Risk Assessment Reporl/02 ·Attachments/Attachment B {8·10 TP Trench Worker) 
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Table B-1 0 - ConocoPhillips Trench Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Soil (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in 

Potential Concern mg/kg 
RME I CT 

Volatile Organic Compounds 

Benzene 8.6E-02 I 4.8E-02 
Xylenes (total) 1.8E+OO 1.2E-01 

Notes: 
(1) Air EPC =Soil EPCNF 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC = Exposure Point Concentration 
VF =Volatilization Factor (EPA 2002) 
RfD = Reference Dose 
CSF = Cancer Slope Factor 

VFin Air EPC (1) in 

m3/kg 
mg/3 

RME I CT 

2.7E+03 3.2E-05 I 1.8E-05 
6.1E+03 2.9E-04 1.9E-05 

I 

Sheet 4 of 6 

Hazard Intake in 
RfD In Hazard Quotient 

Cancer Intake in 
CSF in Cancer Risk 

mg/kg-day 
mg/kg-day 

mg/kg-day 
(mg/kg-day)-1 

RME I CT RME I CT RME I CT RME I CT 

7.8E-08 I 1.1E-OB 9.0E-03 8.7E-06 I 1.2E-06 i 1.1E-09 I 1.6E-10 2.9E-02 3.2=·11 J 4.5E-12 
7.2E-07 1.2E-08 2.9E·02 2.5E-05 4.0E·07 1.0E-08 1.7E-10 .. -· 

TOTAL HAZARD INDEX I 3.E-05 I 2.E-06 I - TOTP.L.QANCER ~~ISI_ __ 3.E-1.!____j _ 5.E·1L 
F:DataiJobs/15302- Wlllbrldge Terminal Group- Risk Assessment Revlslon/2- Risk Assessment ReporV02- Attachments/Attachment B (8·10 TP Trench Worker) 
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Table B-1 0 - ConocoPhillips Trench Worker Risk Calculations 
Inhalation of Volatiles and Dermal Contact with Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater Concentration 

Hazard RBC in IJg/L 
Potential Concern 

in IJg/L 

RME CT RME CT 

Volatile Organic Compounds 

1 ,2,4-Trimethylbenzene 6.5E+01 1.0E+01 1.2E+03 1.2E+03 
1 ,3,5-Trimethylbenzene 3.6E+01 6.9E+OO 1.3E+03 1.3E+03 
Benzene 8.6E+01 5.1 E+01 5.3E+03 5.3E+03 
n-propylbenzene 2.5E+02 4.8E+01 9.3E+03 9.3E+03 
Xylenes (total) 2.3E+01 1.2E+01 2.1E+04 2.1E+04 

Semivolatilve Organic Compounds 

Benzo(a)anthracene 2.0E+OO 7.7E-01 -- --
Benzo(b )fluoranthene 3.7E+OO 6.8E-01 -- --
Chrysene 1.2E+OO 5.4E-01 ·- --
Naphthalene 5.4E+OO 4.8E+OO 6.8E+02 6.8E+02 

TOTAL HAZARD QUOTIENT 

Sheet 5 of 6 

Hazard Quotient Cancer RBC in IJg/L Cancer Risk 

RME CT RME CT RME CT 

5.E-02 8.E-03 -- -- -- --
3.E-02 5.E-03 -- -- -- --
2.E-02 1.E-02 1.5E+03 3.0E+03 6.E-08 2.E-08 

3.E-02 5.E-03 -- -- -- --
1.E-03 6.E-04 -- -- -- --

-- -- 5.1E+OO 1.0E+01 4.E-07 8.E-08 

-- -- 2.9E+OO 5.9E+OO 1.E-06 1.E-07 

-- -- 5.1E+02 1.0E+03 2.E-09 5.E-10 

8.E-03 7.E-03 -- ·- -- --
1.E-01 4.E-02 TOTAL CANCER RISK 2.E-06 2.E-07 

F:Data/Jobs/15302. Willbridge Tennmal Group- Risk Assessment Revislon/2- Risk Assessment Report/02- Attachments/Attachment B (B-10 TP Trench Worker) 

Notes: 
Groundwater RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 

RME = Reasonable Maximum Exposure 
CT = Central Tendency 
RBC = Risk-Based Concentration 
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Table 8·10 • ConocoPhillips Trench Worker Risk Calculations 
Dermal Contact with Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater EPC in DAwater in Hazard Intake In 

Potential Concern IJg/L mg/cm2/event mg/kg-day 

RME I CT RME I CT RME CT 

Metals 
Arsenic 9.4E+01 5.8E+01 1.9E-07 1.2E-07 3.0E·08 9.4E-09 

Barium 3.1E+02 2.0E+02 6.1E-07 4.0E-07 9.8E-08 3.2E-08 
Chromium 9.1E+01 2.3E+01 1.8E-07 4.6E-08 2.9E-08 3.7E-09 

Sheet 6 of6 

RfD in Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg-day 

mg/kg·day 
(mg/kg-day)-1 

RME I CT RME I CT RME CT 

3.0E-04 1.0E-04 3.1E-05 1.1E-08 3.4E-09 1.5E+OO 1.6E-08 S.OE-09 

?.OE-02 1.4E-06 4.6E-07 3.5E-08 1.1E-08 -- -- ·-
7.5E-05 3.9E-04 4.9E-05 1.0E-08 1.3E-09 - -- -

TOTAL HAZARD INDEX 5.E..04 B.E-05 TOTAL CANCER RISK 2.E..08 5.E·09 

Notes: 
DAwater = Dose absorbed per unit are per water contact event (DEQ, 2000) 

RME = Reasonable Maximum Exposure 
CT = Central Tendency. 
EPC = Exposure Point Concentration 
RfD = Reference Dose 
CSF =Cancer Slope Factor 

F:Oata/Jobs/15302 ~ Willbridge Termulal Group- Risk Assessment R6-vlsion/2- Risk Assessment Report/02- Attachments/Attachment B (B-10 TP Trench Worker) 
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Table B-11 ·Will bridge Terminal Utility Worker Risk Calculations 
Soil Ingestion (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in mg/kg 
Potential Concern 

RME 

Volatile Organic Compounds 

n-propylbenzene 2.4E+OO 
Xylenes (total) 3.8E+OO 

Semivolatilve Organic Compounds 

Benzo(a)anthracene 1.0E-01 
Benzo(a)pyrene 1.1 E-01 
Benzo(b )fluoranthene 8.0E-02 
Dibenz(a,h)anthracene 4.5E-02 
lndeno(1,2,3-cd)pyrene 1.0E-01 
Naphthalene 1.0E-01 

Metals 

Arsenic 5.2E+OO 
Chromium 2.1 E+01 

Notes: 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Potnt Concentration 
RfD = Reference Dose 
CSF = Cancer Slope Factor 

I CT 

3.9E-01 
1.7E-01 

S.OE-02 
S.OE-02 
4.0E-02 
4.5E-02 
3.0E-02 
2.0E-02 

3.4E+OO 
1.9E+01 

Hazard Intake in 
RfD in 

mg/kg-day 
mg/kg-day 

RME CT 

2.82E-07 3.43E-09 4.0E-02 
4.41E-07 1.50E-09 2.0E-01 

1.16E-08 4.40E-10 --
1.28E·08 4.40E-10 --
9.30E-09 3.52E-10 --
5.18E-09 3.93E-10 --
1.20E-08 2.64E-10 --
1.19E-08 1.76E-1 0 2.0E-02 

6.07E-07 2.96E-08 3.0E-04 
2.43E-06 1.63E-07 3.0E·03 

TOTAL HAZARD INDEX 

Sheet 1 of 6 

Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg-day 

(mg/kg-day)-1 
RME CT RME CT RME CT 

7.E-06 9.E-08 4.0E-09 4.9E-11 -- -- --
2.E-06 7.E-09 6.3E-09 2.1E-11 -- -- --

-- -- 1.7E-10 6.3E-12 7.3E-01 1.E-10 S.E-12 

-- -- 1.8E-10 6.3E-12 7.3E+OO 1.E-09 S.E-11 

-- -- 1.3E·10 S.OE-12 7.3E-01 1.E·1 0 4.E·12 

-- -- 7.4E-11 5.6E-12 7.3E+OO 5.E·10 4.E-11 

-- -- 1.7E-10 3.8E-12 7.3E-01 1.E-1 0 3.E-12 
6.E-07 9.E-09 1.7E-1 0 2.5E-12 -- -- --

2.E-03 1.E-04 8.7E-09 4.2E-10 1.5E+OO 1.E-08 6.E-10 
8.E-04 S.E-05 3.5E-08 2.3E-09 -- -- --
3.E-03 2.E·04 TOTAL CANCER RISK 2.E·08 7.E-10 

F:Data/Jobs/15302- Wlllbrldge Termmal Group- Risk Assessment Revision/2- Risk Assessment Report/02 ·Attachments/Attachment B (8-11 WTG Utility Worker) 



0 
0 
""C 
0 
0 
1\) 
0 
....... 
0 
«> 

Table B-11 ·Will bridge Terminal Utility Worker Risk Calculations 
Dermal Contact with Soil (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC In mg/kg 
Hazard Intake in 

Potential Concern 
ABS mg/kg-day 

RME CT RME CT 

Volatile Organic Compounds 

n-propylbenzene -- 2.4E+OO 3.9E-01 -- --
Xylenes (total) -- 3.8E+OO 1.7E-01 .. ·-
Semlvolatilve Organic Compounds 

Benzo(a)anthracene 0.13 1.0E-01 5.0E-02 9.1E-09 3.8E-10 
Benzo(a)pyrene 0.13 1.1E-01 5.0E-02 1.0E-08 3.8E·10 
Benzo(b )fiuoranthene 0.13 B.OE-02 4.0E-02 7.3E-09 3.0E-10 
Dibenz(a,h)anthracene 0.13 4.5E-02 4.5E-02 4.0E-09 3.4E-10 
lndeno(1 ,2,3-cd)pyrene 1 0.13 1.0E-01 3.0E-02 9.3E-09 2.3E-10 
Naphthalene 0.13 1.0E-01 2.0E-02 9.2E-09 1.5E-10 

Metals 

Arsenic .. 5.2E+OO 3.4E+OO ·- --
Chromium -- 2.1E+01 1.9E+01 -- --

RfD In 
mg/kg-day 

4.0E-02 

2.0E-01 

-· 
--
--
--
·-

2.0E-02 

I 3.0E·04 
7.5E-05 

I TOTAL HAZARD INDEX 

Sheet 2 of6 

Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg-day 

(mg/kg·day)-1 
RME I CT RME CT RME CT 

-- -- -- -- -- -- --
.. .. -- -- ·- -- -· 

.. -- 1.3E-10 5.4E-12 7.3E-01 9.5E-11 3.9E-12 

-- .. 1.4E-10 5.4E-12 7.3E+OO 1.0E·09 3.9E·11 

-- -- 1.0E-10 4.3E-12 7.3E·01 7.6E-11 3.2E-12 

-- ·- 5.8E-11 4.8E·12 7.3E+OO 4.2E-10 3.5E-11 

-- -- 1.3E-10 3.2E-12 7.3E-01 9.7E-11 2.4E-12 
4.6E-07 7.6E-09 1.3E-10 2.2E-12 -- -- --

-· -· -- ·- 1.5E+OO -- .. 
-- -· -- -- -- -- --

S.E-07 S.E-09 I TOTAL CANCER RISK 2.E·09 8.E·11 
F:Oata/JObSi15302 • Wlllbridge Terminal Group· Risk Assessment Revlslon/2 ·Risk Assessment Report/02 ·Attachments/Attachment B (8·11 WTG Utility Worker) 

Notes: 
ABS =Dermal Absorption Fraction (EPA, 2001) 
RME = Reasonable Maximum Exposure 
CT =Central Tendency 
EPC = Exposure Point Concentration 
RfD = Reference Dose 
CSF = Cancer Slope Factor 
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Table B-11 -Will bridge Terminal Utility Worker Risk Calculations 
Inhalation of Particulates (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in Air EPC (1) in Hazard Intake in 

Potential Concern mg/kg mg/3 mg/kg-day 

RME CT RME CT RME CT 

Volatile Organic Compounds 

n-propylbenzene 2.4E+OO 3.9E-01 1.8E-09 3.0E-10 4.5E·12 1.8E-13 
Xyienes (total) 3.8E+OO 1.7E-01 2.9E-09 1.3E-10 7.1E-12 7.9E-14 

Semivolatilve Organic Compounds 

Benzo(a)anthracene 1.0E-01 S.OE-02 7.6E-11 3.8E-11 1.9E-13 2.3E-14 
Benzo(a)pyrene 1.1E-01 S.OE-02 8.3E-11 3.8E-11 2.1E-13 2.3E-14 
Benzo(b)fluoranthene B.OE-02 4.0E-02 6.1E-11 3.0E-11 1.5E-13 1.9E-14 
Dibenz(a,h)anthracene 4.5E-02 4.5E-02 3.4E-11 3.4E-11 8.3E-14 2.1E-14 
lndeno(1 ,2,3-cd)pyrene 1.0E-01 3.0E-02 7.8E-11 2.3E-11 1.9E-13 1.4E-14 
Naphthalene 1.0E-01 2.0E-02 7.7E-11 1.5E-11 1.9E-13 9.3E-15 

Metals 

Arsenic 5.2E+OO 3.4E+OO 4.0E-09 2.5E-09 9.8E-12 1.6E-12 
Chrom1um 2.1E+01 1.9E+01 1.6E-08 1.4E-08 3.9E-11 8.7E-12 

Sheet 3 of 6 

RfD in Hazard Quotient 
Cancer Intake in 

CSF in Cancer Risk 
mg/kg-day 

mg/kg-day 
(mg/kg-day)-1 

RME CT RME CT RME CT 

4.0E-02 1.1E-10 4.6E-12 6.5E-14 2.6E-15 -- -- --
2.9E-02 2.4E-10 2.7E-12 1.0E-13 1.1E-15 -- -- --

- -- -- 2.7E-15 3.3E-16 7.3E-01 1.9E-15 2.4E-16 

-- -- -- 2.9E-15 3.3E-16 7.3E+OO 2.1E-14 2.4E-15 

-- -- -- 2.1E-15 2.7E-16 7.3E-01 1.6E-15 1.9E-16 

-- -- - 1.2E-15 3.0E-16 7.3E+OO 8.7E-15 2.2E-15 

- -- -- 2.7E-15 2.0E-16 7.3E-01 2.0E-15 1.5E-16 
8.6E-04 2.2E-10 1.1E-11 2.7E-15 1.3E-16 -- -- --

-- -- -- 1.4E-13 2.2E-14 1.5E+01 2.1E-12 3.4E-13 
2.9E-05 1.3E-06 3.0E-07 5.6E-13 1.2E-13 4.2E+01 2.3E-11 5.2E-12 

TOTAL HAZARD INDEX 1.E·06 3.E-07 I TOTAL CANCER RISK I 3.E·11 6.E·12 

Notes: 

(1) Air EPC calculated using PEF = 1.32E-09 m3/kg (Air EPC =Soil EPC/PEF) 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Point Concentration 
PEF = Particulate Em1ss1on Factor 
RID = Reference Dose 
CSF = Cancer Slope Factor 

F:Oata/Jobs/15302- Willbridge Terminal Group- Risk Assessment Revislon/2 ·Risk Assessment ReporV02- Attachments/Attachment B (9-11 WTG Ulilltv Worker) 
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Table B-11 • Willbridge Terminal Utility Worker Risk Calculations 
Outdoor Air, Inhalation of Volatiles from Soil (Total Soil) 
Willbridge Facility 
Portland, Oregon 

Compounds of Soil EPC in 

Potential Concern mg/kg 
RME I CT 

Volatile Organic Compounds 

n-propylbenzene 2.4E+OO I 3.9E-01 
Xvlenes (total) 3.8E+OO 1.7E-01 

Notes: 
(1) Air EPC = Soil EPCNF 
RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Pomt Concentration 
VF =Volatilization Factor (EPA 2002) 
RID = Reference Dose 
CSF = Cancer Slope Factor 

VF in Air EPC (1) in 

m3/kg 
mg/3 

RME I CT 

1.1E+04 2.2E-04 I 3.5E-05 
6.1E+03 6.2E-04 2.8E-05 

I 

Sheet 4 of 6 

Hazard Intake in 
RfD in Hazard Quotient 

Cancer Intake In 
CSF In Cancer Risk 

mg/kg-day 
mg/kg-day 

mg/kg-day 
(mg/kg-day)-1 

RME I CT RME I CT RME J CT RME I CT 

5.4E-07 I 2.2E-08 4.0E-02 1.4E-05 I S.SE-07 7.8E-09 I 3.1E-10 -- -- I --
1.5E-06 1. 7E-08 2.9E-02 5.3E-05 5.9E-07 2.2E-08 2.5E-10 -- -- --

TOTAL HAZARD INDEJ<L 7.E·05 I 1.E-os __ L_ TOTAL CANCER RISK I O.E+OO I O.E+OO 
F:Data/Joba/15302 • Wlllbrldge Termlriil Group· Risk Assessment Revlslon/2 ·Risk Asaeaament Report/02 • AttachmentafAttaohment B (8·11 WTG Utility Worker) 
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Table B-11 -Will bridge Terminal Utility Worker Risk Calculations 
Inhalation of Volatiles and Dermal Contact with Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater 

Hazard RBC in J.Jg/L 
Potential Concern 

Concentration in J.Jg/L 

RME CT RME CT 

Volatile Organic Compounds 

1 ,2,4-Trimethylbenzene 6.5E+01 1.8E+01 1.2E+03 1.2E+03 
1 ,3,5-Trimethylbenzene 3.6E+01 9.4E+OO 1.3E+03 1.3E+03 
Benzene 1.9E+02 3.6E+01 5.3E+03 5.3E+03 
n-propylbenzene 2.5E+02 6.0E+01 9.3E+03 9.3E+03 
Xylenes (total) 2.5E+01 1.4E+01 2.1E+04 2.1 E+04 
Semivolatilve Organic Compounds 

Benzo( a )anthracene 1.3E+OO 9.7E-01 -- --
Benzo(a)pyrene 2.0E-01 2.0E-01 -- --
Benzo(b )fluoranthene 5.5E-01 5.5E-01 -- --
lndeno(1 ,2,3-cd)pyrene 1.0E-01 1.0E-01 -- --
Naphthalene 9.1E+01 5.5E+OO 6.8E+02 6.8E+02 
2-methylnaphthalene 4.1E+01 1.7E+01 6.8E+02 6.8E+02 

TOTAL HAZARD QUOTIENT 

Sheet 5 of 6 

Hazard .Quotient Cancer RBC in J.lg/L Cancer Risk 

RME CT RME CT RME CT 

5.E-02 1.E-02 -- -- -- --
3.E-02 ?.E-03 -- -- -- --
4.E-02 ?.E-03 1.5E+03 3.0E+03 1.E-07 1.E-08 
3.E-02 ?.E-03 -- -- -- --
1.E-03 ?.E-04 -- -- -- --

-- -- 5.1E+OO 1.0E+01 2.E-07 1.E-07 
-- -- 3.0E-01 6.0E-01 ?.E-07 3.E-07 
-- -- 2.9E+OO 5.9E+OO 2.E-07 9.E-08 
-- -- 1.6E+OO 3.1E+OO 6.E-08 3.E-08 

1.E-01 8.E-03 -- -- -- --
6.E-02 3.E-02 -- -- -- --
3.E-01 7.E-02 TOTAL CANCER RISK ___ 1.E-06 _ ~~:-(>7 ____ 

F:Data/Jobs/15302 • Will bridge Termtnal Group- Risk Assessment Revtston/2 - Risk Assessment Report/02 -Attachments/Attachment B (B-11 WTG Utility Worker) 

Notes: 
Groundwater RBCs were calculated using DEQ's RBDM Guidance (DEQ, 2003) 
RME = Reasonable Maximum Exposure 

CT = Central Tendency 

RBC = Risk-Based Concentration 
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Table B-11 ·Will bridge Terminal Utility Worker Risk Calculations 
Dermal Contact with Groundwater 
Willbridge Facility 
Portland, Oregon 

Compounds of 
Groundwater EPC in DAwaterin Hazard Intake in 

Potential Concern IJQ/L mg/cm2/event mg/kg-day 

RME CT RME I CT RME CT 

Metals 

Arsenic 1.2E+02 2.2E+01 2.3E-07 4.5E-08 3.7E-08 3.6E-09 

Cadmium 3.6E+01 1.8E+OO 7.1 E-08 3.6E-09 1.1 E-08 2.9E-10 
Chromium 2.2E+01 1.4E+01 4.5E·08 2.8E-08 7.2E-09 2.2E-09 

Sheet 6 of6 

RfD in Hazard Quotient 
Cancer Intake In 

CSF in Cancer Risk 

mg/kg-day 
mg/kg-day 

(mg/kg-day)·1 
RME CT RME CT RME CT 

3.0E-04 1.2E-04 1.2E-05 1.3E-08 1.3E-09 1.5E+OO 2.0E-08 1.9E-09 

1.3E-05 9.1E-04 2.3E-05 4.1E-09 1.0E-10 -- -- --
7.5E-05 9.6E-05 3.0E-05 2.6E-09 S.OE-10 -- -- --

TOTAL HAZARD INDEX 1.E·03 7.E·05 TOTAL CANCER RISK 2.E·08 2.E·09 
---·-·-

Notes: 

DAwater = Dose absorbed per unit are per water contact event (DEQ, 2000) 

RME = Reasonable Maximum Exposure 
CT = Central Tendency 
EPC = Exposure Point Concentration 
RfD = Reference Dose 
CSF = Cancer Slope Factor 

-------~ 

F:Oiia!Jobslf5302- Wiltbridge Term1nal Group- Risk Assessment Revision/2- Risk Assessment Report/02- Attachments/AttachmentS (9·11 WTG UtilitY Worker) 
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ETHANOL IN GROUNDWATER AT ANORTHWESTTERMJNAL 

Timothy E. Buscheck and Kirk O'Reilly (Chevron Research and Technology 
Company, Richmond, CA, USA) 

Gerard Koschal (PNG Environmental, Tigard, OR, USA) 
Gerald O'Regan, (Chevron Producls Company, San Ramon, CA, USA) 

ABSTRACT: In March 1999, a 19,000-gallon release of neat ethanol occurred 
from an aboveground storage tank at a Bulk Fuel Terminal located in the 
Northwest United States ("Northwest Terminal"). Ethanol is completely miscible 
in water and at high concentrations (>20,000 mg/L) can enhance the solubilization 
of benzene, toluene, ethylbenzene, and the xylenes (BTEX) from nonaqueous 
phase liquid (NAPL). Ethanol can be degraded in both aerobic and anaerobic 
environments. The presence of ethanol appears to enhance the mobility of NAPL, 
as shown by increasing apparent NAPL thickness in two monitoring wells 
Cosolvent effects of ethanol are suggested by increasing benzene concentrations 
in one downgradient monitoring well. The presence of ethanol has created a 
strongly anaerobic groundwater system, demonstrated by low or nondetectable 
dissolved oxygen, depleted sulfate and nitrate, and elevated methane 
concentrations.. The detection of acetate in downgradient monitoring wells 
provides evidence for ethanol biodegradation. 

INTRODUCTION 
The Northwest Terminal began petroleum-processing operations in 1911, 

distributing and blending a variety of refined petroleum products, including 
gasoline, diesel, Bunker C oil, stove oil, turbine oil, transmission fluid and 
lubrication oils (Kline, 2001) Two other terminals located to the southeast and 
northwest border the Northwest Terminal. 

On March 20, 1999, a 19,000-gallon release of neat ethanol occurred from 
Tank 58 at the Northwest TerminaL Historical groundwater monitoring data were 
available from existing monitoring wells to delineate a pre-existing dissolved 
hydrocarbon plume. On March .30, 1999 four existing monitoring wells were 
sampled and analyzed for BTEX, total petroleum hydrocarbons (TPH), and 
ethanol In June and July of 1999, nine monitoring wells were installed to 
delineate ethanol and hydrocarbons in the subsurface .. These wells were sampled 
six times between June 1999 and December 2000. Since May 2000 the 
groundwater sampling protocol has included analytes for in situ bioremediation. 
In December 2000, eight additional monitoring wells were installed.. 

GEOLOGIC AND HYDROGEOLOGIC SETTING 
The hydrogeologic setting consists of a layer of fill on top of alluvium 

(Kline, 2001). The fill is very loose to medium dense and fine to medium grained 
sand and silty sand. The thickness of the fill material ranges from nonexistent to 
greater than 30 feet (9 m). In general, the alluvium is very soft to medium stiff 

1 
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clayey silt with sand and organics. The alluvium is often interbedded with silty 
clays and clays The alluvium occurs to a depth of approximately 50 feet ( 1 52 
m) below grade, where basaltic material is present 

The fill and the alluvium are hydraulically connected. The units discharge 
to a local river, located approximately 1500 feet to the east The fill may be 
locally perched on the alluvial unit The direction of groundwater flow is 
generally toward the river at approximately 0.01 ft/fl The fill layeJ is the primary 
zone for the occurrence of hydrocarbons. The underlying alluvium is, in some 
locations, less permeable and may provide an aquitard 

Water levels beneath the site are influenced by annual precipitation cycles 
and by river stage fluctuations .. The depths to water typically range from 4 to 14 
feet (1.2 to 4.3 m) below grade Based on an effective porosity of 40 percent and 
a hydraulic conductivity of 35 feet per day (107m per day) (based on field tests), 
the groundwater velocity within the fill material is estimated to be 300 to 400 feet 
per year (92 to 123m per year) (Kline, 2001) 

ETHANOL DEGRADATION PATHWAYS 
In the presence of ethanol, biodegradation of BTEX in groundwater may 

be inhibited, potentially increasing hydrocarbon plume lengths Ethanol can be 
degraded in both aerobic and anaerobic environments, Microbial degradation of 
ethanol generates a variety of metabolic intem1ediates and end products (Alvarez 
and Hunt, 1999) . Oxygen can be quickly depleted by miciObial aerobic 
respiration in hydrocarbon-contaminated aquifers. Therefore, ethanol is likely to 
be degraded under anaerobic conditions at field sites 

Aerobic Degradation, Most common aerobic bacteria can oxidize ethanol 
through the Krebs cycle (Brock and Madigan, 1991). The intermediates include 
acetaldehyde and acetyl coenzyme A (acetyl-CoA). Carbon dioxide (C02) is a 
final degradation product The intermediates of the common metabolic pathways 
are not toxic. They are metabolized rapidly intracellularly and are unlikely to 
accumulate in groundwater; one exception is acetic acid bacteria, which excrete 
acetate (Alvarez and Hunt, 1999) However, acetate will degrade under either 
aerobic or anaerobic conditions. 

Anaerobic Pathways.. Microorganisms that can ferment ethanol are ubiquitous 
(Alvarez and Hunt, 1999) Ethanol is a ·common intermediate in the anaerobic 
food chain, where labile organic matter is degraded to nontoxic products by the 
combined action of several different types of bacteria These nontoxic products 
include acetate, C02, methane (CH4), and hydrogen gas (H2) (Alvarez and Hunt, 
1999) First stage fermenters pwduce simple organic acids, alcohols, hydrogen 
gas, and C02 In the second stage, obligate proton reducers, sulfate-reducers, and 
acetogens produce acetate, H2, and C02 In the third stage, methanogens 
mineralize acetate to C02 and C~ (Alvarez and Hunt, 1999). The most 
important COz-reducing bacteria are the methanogens (Brock and Madigan, 
1991) 

2 

COP0020716 



ln Si1u and On Site Biorcmedialion: llK Sixlh Jmernalional Syrnposium SanDi( g" CA .lunt 4 r .2001 

Ethanol Degradation Rates in Groundwater. The rate of ethanol degradation 
under either aerobic or anaerobic conditions is faster than the degradation rates of 
other gasoline constituents (Corseuil, et al, 1 998) First-order, laboratory ethanol 
degradation half -lives measured by Corseuil eta] (1998) varied from 1 to 7 days, 
depending on the electron acceptor.. The only field-scale studies with fuel-alcohol 
releases have been conducted with methanol Jn a field study at Canadian Forces 
Base Borden, Ontario, Canada, a blend of 85% methanol and 15% gasoline (M85 
fuel) was released in a shallow, sandy aquifer (API, 1994) Methanol was 
biodegraded from an initial concentration of 7000 mg/L to below 1 mg/L in 476 
days, equating to a degradation rate of 0..01 9 dai 1 (36-day half life) The 
biodegradation rates for methanol and ethanol are expected to be fairly similar 

Potential Effects of Ethanol on BTEX Biodegradation. Ethanol concentrations 
above 40,000 mg/L have been shown to inhibit oxygen utilization by indigenous 
organisms. (Hunt et al , 1997) With I 0% ethanol in ethanol -blended gasoline, 
ethanol concentrations measured at underground storage tank (UST) release sites 
should not have a significant impact on BTEX biodegradation (da Silva et a! , 
2001). However, depletion of electron acceptors by ethanol degrading organisms 
will reduce their availability to BTEX degraders Competition for electron 
acceptors could lead to a decrease in the BTEX intrinsic biodegradation rate and 
potentially result in longer BTEX plumes. 

In microcosm experiments conducted by Hunt et aL (1997), the presence 
of 300 mg/L or less of ethanol did not slow benzene and toluene degradation by 
Pseudomonas putida F1 (PpF1), but a slight inhibitory effect was observed at 500 
rng/L ethanoL However, the simultaneous utilization of ethanol and toluene as 
growth substrates for PpFl represents a caveat against generalizations about the 
effect of fuel additives on BTEX degradation patterns (Hunt et aL, 1997) 
Additional research is needed to define the effect of ethanol on BTEX 
biodegradation. 

Corseuil et al (1998) conducted laboratory experiments under aerobic 
conditions. They found that ethanol depleted the available oxygen, creating 
anaerobic conditions. These authors suggest that because benzene degrades more 
slowly under anaerobic conditions, it could migrate further in groundwater than it 
would without ethanol's presence. 

EVIDENCE FOR BIODEGRADATION OF ETHANOL 
Figure 1 illustrates the December 2000 groundwater contours and the 

location of former Tank 58.. Groundwater flow is generally toward the east, in the 
direction of the river. Figure 2 shows the ethanol concentrations for December 
2000 (methane and acetate are also included and are discussed below) 

Evidence of Rapid Plume Attenuation. During the 18·-month monitoring period 
(June 1999 through December 2000) the furthest downgradient occurrence of 
ethanol was in CR-16 at 4,170 ug/L on September 20, 1999. Six months after the 
release, ethanol had migrated 250 feet (76 m) from Tank 58, consistent with 
groundwater velocities.. This was the only date on which ethanol was detected in 
CR-16 and ethanol has never been detected above the practical quantitation limit 
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(PQL) in any of the wells downgradien1 of CR -16, suggesl ing rapid attenuation 
terminated plume expansion between 6 and J 2 months after the release 
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FIGURE 1. December 14-15,2000 Groundwater Contour Map 

In Situ Bioremediation Sampling Protocol. In May 2000 the groundwater 
sampling protocol was expanded to include analytes for in situ bioremediation. 
Those analytes include dissolved oxygen (DO), methane, nitrate, sulfate, COz, 
acetate, and dC13 (carbon-13 isotope for C02) These parameters were measured 
in May, August, and December 2000. Methane concentrations ranging from 
2,000 to 10,000 ug/L, low or nondetectable DO, and depleted sulfate and nitrate 
demonstrate strongly reducing conditions. The spatial distribution of methane is 
shown in Figure 2.. Acetate, an intermediate product of ethanol biodegradation, 
was measured in downgradient monitoring wells in December 2000 (see below). 

December 2000 Groundwater Investigation In December 2000, eight new 
monitoring wells were installed to define the vertical hydraulic gradient and 
further delineate the vertical and lateral extent of ethanoL Nested wells were 
screened to monitor the shallow water table (A) and the deeper alluvium (B) at a 
depth of 35 to 40 feet (10 7 to 12.2 m) Within 50 feet (152m) south of Tank 58, 
CR21A and CR-21B show a downward gradient A and B well pairs completed 
250 to 350 feet (76 to 107 m) downgradient of former Tank 58 (CR -22, 23, and 
24 well pairs), each show an upward hydraulic gradient from the alluvium to the 
fill materiaL GPW -1 and GPW- 3 are shallow water table wells that were included 
in the ethanol investigation for the first time in December 2000 
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Ethanol was not detected above the PQL in any of the downgradient 
monitoring wells sampled in December 2000 for the first time Acetate was 
analyzed in December samples from the new downgradien1 monitoring wells 
(GPW ~ 1, GPW- 3, and CR ~21 A through CR -25) and well CR- l 9 Acetale was 
detected in two of these new wells at concentrations of 256 mg/L (CR-23B) and 
23 7 mg/L (GPW -1) Jn August 2000 acetate was analyzed in all the groundwater 
samples (CR-6 through CR-20) but was measured above a detection limit of 1 7 
mg!L in only one well, at 38 mg/L in CR~J9.. The December 2000 spatial 
distribution of acetate is illustrated in Figure 2. Based on the December 
groundwater results, the ethanol plume appears to be adequately defined by the 
existing monitoring well network. 
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FIGURE 2. December 2000 Ethanol, Methane, and Acetate Concentrations 

Evidence of Residual Ethanol in Vadose Zone Soils .. Monitoring wells CR-12 
and CR -1.3 are located downgradient, within 40 feet of former Tank 58 The 
highest ethanol concentrations ever measured at the terminal occurred in CR -12 
and CR-13, at 16,100,000 ug!L and 4,740,000 ug/L, respectively These 
concentrations were measured less than three months after the March 1999 
ethanol release (June 9, 1999) Figure 3 is a plot for CR-12 ethanol concentration 
and depth to groundwater versus time.. Between June 1999 and August 2000, 
ethanol concentrations followed a steady decline in CR-12, further evidence of 
ethanol attenuation On August 15, 2000 ethanol was not detected above the PQL 
of 50 ug/L.. On December 15, 2000 the ethanol concentration was 48,000 ug/L 
(PQL of 2000 ug/L) .. Total petroleum hydrocarbon concentration increased from 
6800 to 16,000 ug/L between August and December, which likely contributed to 
the higher PQL in December.. The duplicate groundwater samples obtained in 
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both August and December 2000 show good agreement in the ethanol 
concentrations. Figure 3 suggests the depth to groundwater did not vary between 
August and December However, significant rainfall in early December, prior to 
the sampling event, likely explains the increased ethanol concentrations in CR -12 
resulting from infiltrating rainwater contacting residual ethanol that remains in the 
vadose zone. 

100,000.000 
10,000,000 

" 1,000,000 
~- 100 .. 000 
'E .g. 10,000 
~ a i,OOD g 
0 100 

CR-12 

6199 9/99 12199 3100 6/00 9100 12100 
Date 

Hollow Symbol = Below POL 

0 

. I 
- .. -- Ethanol .__..__Depth to GW 1 

FIGURE 3 .. Ethanol and Depth to 
Groundwater 
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--.. 
' ' 

0 

2 s 
4 g; 
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1,000000 
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.r: ~ 

·-. 13-_ "a-·-....=;o 6 ~ i 
8 5 

6199 9/99 12199 3/00 6100 9100 12100 
Date 

Hollow Symbol = Below POL 

I - ... - Ethanol ____..____Depth to GW I 

FIGURE 4. Ethanol and Depth to 
Gmundwater 

Figure 4 is a plot for CR-13 ethanol concentration and depth to 
groundwater versus time. In August 2000 ethanol was not detected at the PQL of 
1000 ug!L, almost 5000 times below the June 1999 concentration. In December 
ethanol was detected at 9,900 ug/L As was observed in CR-12, the rebound in 
ethanol concentration suggests that residual ethanol remains in the vadose zone. 

IMP ACT OF ETHANOL ON HYDROCARBONS 
The presence of ethanol has impacted hydrocarbon in both the NAPL and 

dissolved phases 

Evidence of Increased Mobility of Pre-existing NAPL.. Monitoring well CR -19 
is located within 20 feet (9 m), southwest of former Tank 58. The greatest NAPL 
thickness measured in the vicinity of the ethanol release has occurred in well CR-
19. Figure 5 illustrates NAPL thickness and groundwater elevation for CR -19 
These plots show the water table decline of 2 feet (0 .6 m) through the summer of 
1999 and the water table rise by as much as 3 feet (0 9 m) in the winter of 2000. 
Through the winter of 2000, NAPL thickness remained constant in CR-19 
(approximately 2 . .5 feet (0.8 m)). In May 2000 NAPL was bailed from this well 
and recovered very slowly.. However, the NAPL thickness of 2 79 feet (0.85 m) 
in December 2000 is the greatest thickness measured over the 18-month 
monitoring period. NAPL was also present in well CR-15 (downgradient of Tank 
58) and varied from nonmeasurable in June 1999 to 044 feet (013 m) in 
September 1999 .. This NAPL occurrence may also have been influenced by the 
presence of ethanol, detected on one sampling event in CR -15 above the PQL 
(4,000 ug!L in February 2000) 
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FIGURE 5 .. NAPL and 
Groundwater Elevation 
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FIGURE 6 .. Ethanol, Benzene, 
and TPH 

Evidence of Benzene Coso]vency. Well CR-7 is located approximately 200 feet 
(61 m) downgradient of former Tank 58 (within 50 feet of CR-15). Ethanol has 
never been detected in CR -7 above the PQL Figure 6 is a plot of ethanol, 
benzene, and TPH-gasoline versus time in CR-7 The March 30, 1999 sampling 
event occurred ten days after the ethanol release and given the distance between 
Tank 58 and CR-7, those analytical results provide a baseline condition Benzene 
concentration increased by a factor of 15 in this well between March 30 and 
August 17, 1999.. Throughout 2000, benzene concentrations remained about ten 
times above the March 1999 levels Two factors could contribute to increased 
benzene concentrations in CR-7: (1) enhanced dissolution resulting from NAPL 
occurrence in upgradient CR-15 and (2) upgradient, elevated ethanol 
concentrations in CR-12 and CR-13, exerting a high demand for electron 
acceptors. CR -7 provides potential evidence for cosolvent effects of ethanol on 
benzene. 

SUMl\1ARY 
Seventeen new monitoring wells were installed over an 18-month period 

in response to a March 1999, 19,000-gallon neat ethanol release. These wells 
provide adequate delineation of the ethanol plume Within six months after the 
release, ethanol was detected 250 feet (76 m) downgradient (CR-16), but shortly 
afterward the plume appeared to attenuate Ethanol concentrations have 
significantly declined in two monitoring wells directly downgradient of the 
ethanol release (CR-12 and CR-13) December 2000 ethanol concentrations 
increased in these two wells, compared to earlier trends, suggesting some residual 
ethanol remains in the vadose zone 

The presence of ethanol has affected pre-existing petroleum hydrocarbon 
in both the NAPL and the dissolved phases. However, ethanol concentrations at 
UST release sites (1 0% ethanol in ethanol-gasoline mixtures) are not likely to 
have the same impact on a hydrocarbon plume NAPL thickness in one near­
source monitoring well (CR-19) has exceeded 2 feet (0 6 m) and is sustained 
during water table fluctuations. March 1999 data (pre-release) from the 
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downgradient well, CR -7, coupled with increasing benzene concentrations in that 
well, suggest a possible coso1vent effect resulting from the presence of ethanol. 

The presence of ethanol has created a strongly anaerobic groundwater 
system, demonstrated by low or nondetectablc DO, depleted sulfate and nitrate, 
and elevated methane concentrations. Declining ethanol concentrations in near­
source monilOring wells, the Jack of ethanol downgradient, and acetate detections 
in down gradient wells provide evidence for ethanol biodegradation. 
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Parameters 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 

I 
Bromodichloromethane 
Bromoform 

I Bromomethane 

I 2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1 ,2-Dibromo-3-chloropropane 
Dibromochloromethane 
1.2-Dibromoethane 
Dibromomethane 
1 ,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 
1, 1-Dichloroethene 
cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
1.2-Dichloropropane 
1.3-Dichloropropane 
2.2-Dichloropropane 
1. 1-Dichloropropene 
cis-1 ,3-Dichloropropene 
trans-1 .3-Dichloropropene 

95603T1 xls\WaterVOCs 

lbie 1 
VOC Wate. Analytical Results 

Chevron Willbridge Terminal 
Portland, Oregon 

GPW1-01 GPW2-01 GPW3-01 
10/09/00 10/09/00 10/09/00 

(ug/L) (ug/L) (~L) 

100 u 500 u 1000 u 
1,580 6,950 13,900 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
50.0 u 250 u 500 u 
100 u 500 u 1000 u 
50.0 u 250 u 500 u 
20.3 50.0 u 100 u 

10.0 u 50.0 u 100 u 
100 u 500 u 1000 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
50.0 u 250 u 500 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
50.0 u 250 u 500 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
50.0 u 250 u 500 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 

Page 1 of 2 

GPW4-01 GPW5-01 GPW601 
10/09/00 10/09/00 10/09/2000 

(ug/L) _il_!g/L) (ug/L) 

500 u 200 u 100 u 
8,470 3.140 1.220 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
250 u 100 u 50.0 u 
500 u 200 u 100 u 
250 u 100 u 50.0 u 
50.0 u 20.0 u 15.5 
50.0 u 20.0 u 10.0 u 
500 u 200 u 100 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
250 u 100 u 50.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
250 u 100 u 50.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
250 u 100 u 50.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 

... 
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Parameters 

Ethyl benzene 
Hexachlorobutatiene 
2-Hexanone 
lsopropylbenzene 
p-lsopropyltoluene 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1. 1.1.2-Tetrachloroethane 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
1 .2,3-Trichlorobenzene 
1 ,2,4-Trichlorobenzene 
1, 1,1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
1 ,2.3-Trichloropropane 
1 ,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
a-Xylene 
m,p-Xylene 

~ 

ug/L =Milligrams per liter 

ble 1 
VOC Wate •• 1.naiytical Results 

Chevron Willbridge Terminal 
Portland, Oregon 

--·--

GPW1-01 GPW2-01 GPW3-01 
10/09/00 10/09/00 10/09/00 

(ug/L) (ug/L) (ug/L) 

193 364 2,040 
20.0 u 100 u 200 u 
100 u 500 u 1000 u 
129 123 200 u 

20.0 u 100 u 200 u 
50.0 u 250 u 500 u 

395 1,300 2,120 
50.0 u 250 u 500 u 
20.0 u 100 u 215 

148 274 331 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
61.2 62".5 2,320 

10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 1,410 
10.0 u 50.0 u 466 
10.0 u 50.0 u 100 u 
10.0 u 50.0 u 842 
54.2 100 u 1,740 

u =Not detected at laboratory reporting limits shown 
Volatlle Organic Compounds by EPA Method 82608 

95603T1.x\s\WaterVOCs Page 2 of2 

..... ---------

GPW4-01 GPWS-01 GPW601 
10/09/00 10/09/00 10/09/2000 

(ug/L) (ug/L) (ug/L) 

339 89.8 51.2 
100 u 40.0 u 20.0 u 
500 u 200 u 100 u 
132 89.6 75.5 

100 u 40.0 u 20.0 u 
250 u 100 u 50.0 u 
442 240 81.1 

250 u 100 u 50.0 u 
100 u 40.0 u 20.0 u 
175 113 90.0 

! 

50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 

125 106 50.1 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 10.0 u 
50.0 u 20.0 u 28.4 
100 u 91.4 101 
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Well Sample 
Location ldenlification 

CR6 CR6 
817CR6-W9 

W-6 
CR6-W12 

CR6 
CR6 

P1 G0550-0 1 {Kiff) 
CR-6 
CR-6 

CR7 CR7 
817CR7-W10 

W-7 
CR7-W13 

CR7 
CR7 
CR7 

P 1 G0550-03 (Kiff) 
CR-7 
CR-7 

CR8 CR8 
Not Sampled 

W-8 
CR8·W11 

CR6 
CR6 
CR6 

P1 G0550-02 (Kiff) 
CR-8 
CR-6 

CR10 CR10 
Not Sampled 
CR10-W10 

CR10 
CR10 
CR10 

P1G0598-05 (Kiff) 
CR-10 
CR-10 

956-0 1 SoiiGW-An a lyticaiResultsRev!Sed .xis 
gwOxygenates 

03/30/99 
08/17/99 
09/20/99 
02/10/00 
05/16100 
04/03101 
07/17/01 
10/23/01 
02120102 

03130/99 
08/17/99 
09/20/99 
02/10/00 
05116/00 
12/14/00 
04/04/01 
07/17101 
10/23/01 
02/20/02 

03/30/99 
08117/99 
09/20/99 
02/10/00 
05/16/00 
12/14/00 
04/04/01 
07/17/01 
10/23/01 
02/19/02 

03/30/99 
08/17/99 
02/10/00 
05/15/00 
12/15/00 
04/05/01 
07/18/01 
10/24101 
02/19/02 

GROUNDWAT Oxygenate Data 
Metho, JC (OXY) 

Chevron Willbridge NMS 101001868 

10,000 u NT NT 
200 u 40 u 2U 
200 u 40 u 2U 
50 u 6.8 1.0 
50 u 6.5 1 '1 
50 u 17.0 7.4 
20 u 5.0 u 1.7 
5U 13.0 3.4 
5U 5U 0.9 

10,000 u NT NT 
200 u 40U 159 
200 u 40 u 70 
100 u 70 86 
50 u 55 110 

1000 u 100 u 170 
500 u 110 140 
10 u 21 76 
25 u 19 100 
25 u 39 110 

10,000 u NT NT 
NS NS· NS 

200 u 40 u 2U 
50 u 5U 0.5 u 
50 u 5.0U 0.5 u 
50 u 5.0 u 0.5 u 
50 u 5.0 u 0.5 u 
10 u 5.0 u 0.50 u 
5U 5.0 u 0.50 u 
5U 5.0 u 0.50 u 

10,000 u NT NT 
NSP NSP NSP 
50 u 5U 0.5 u 
50 u 5.0 u 0.5 u 
100 u 10 u 1.0 u 
50 u 5.0 u 0.5 u 
10 u 5.0 u 0.50 u 
5U 5.0 u 0.50 u 
5U 5.0 u 0.50 u 
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NT NT 
2U 10 u 
2U 10 u 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.50 u 0.50 u 
0.50 u 0.50 u 
0.50U 0.50 u 

NT NT 
2U 10 u 
2U 10 u 
1.7 1 u 
1.9 2.0 

10 u 10 u 
5U 5U 
1.8 1.0 u 
2.6 1.1 
3.3 2.5 u 

NT NT 
NS NS 
2U 10 u 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.50 u 0.50 u 
0.50 u 0.50 u 
0.50U 0.50 u 

NT NT 
NSP NSP 
0.5 u 0.5 u 
0.5 u 0.5 u 
1.0 u 1.0 u 
0.5 u 0.5 u 

0.50 u 0.50 u 
0.50 u 0.50 u 
0.50 u 0.50 u 

NT 
10 u 
10 u 
0.5 u 
0.5 u 
0.5 u 
0.50 u 
0.50 u 
0.50 u 

NT 
10 u 
10 u 
2.7 
4.1 

10 u 
14 
3.0 
4.1 
4.8 

NT 
NS 

10 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.50 u 
0.50 u 
0.50 u 

NT 
NSP 
0.5 u 
0.5 u 
1.0 u 
0.5 u 

0.50 u 
0.50 u 
0.50 u 

NT 
NT 
NT 
NT 
NT 
NT 

100 u 
50 u 
50 u 

NT 
NT 
NT 
NT 
NT 
NT 
NT 

100 u 
400 u 
250 u 

NT 
NT 
NT 
NT 
NT 
NT 
NT 

50 u 
50 u 
50 u 

NT 
NT 
NT 
NT 
NT 
NT 

50 u 
50 u 
50 u 
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GROUNDWr . -Oxygenate Data 
Metht 3C (OXY) 

Chevron Willbridge NMS 101001868 

Well Sample Date Ethanol TBA MTBE DIPE ETBE TAME Methanol 
Location Identification Sameled (ug/L) (ug/L) {ug/L) {ug/L) {ug/L) (ug/L) (ug/L 

CR12 CMW101/W7 06/09/99 16,100,000 20,000 u 1,000 u 1,000 u 5,000 u 5,000 u NT 
CMW110-W9 {dup) 06/09/99 20,100,000 20,000 u 1,000 u 1,000 u 5,000 u 5,000 u NT 

817CR12-W7 08/17/99 200 u 40 u 2U 2U 10 u 10 u NT 
W-12 09/21/99 963,000 20,000 u 1,000 u 1,000 u 5,000 u 5,000 u NT 

CR12-W7 02/10/00 65,000 100 u 10 u 10 u 10 u 10 u NT 
CR21-W8 (dup) 02/10/00 70,000 100 u 10 u 10 u 10 u 10 u NT 

CR12 05/15/00 6,200 200 u 20 u 20 u 20 u 20 u NT 
CR101A (dup) 05/15/00 6,600 200 u 20 u 20 u 20 u 20 u NT 

CR12 12/15/00 48,000 200 u 20 u 20 u 20 u 20 u NT 
CR101A (dup) 12/15/00 53,000 200 u 20 u 20 u 20 u 20U NT 

CR12 04/05/01 100,000 100 u 10 u 10 u 10 u 10 u NT 
CR101A (dup) 04/05/01 100,000 100 u 10 u 10 u 10 u 10 u NT 

CR12 !Kiff) 08/01/01 20 u 20 u 2.0 u 2.0 u 2.0 u 2.0 u 200 u 
CR12 (Kiff) (dup) 08/01/01 20 u 10 u 1.0 u 1.0 u 1.0 u 1.0 u 100 u 

CR-12 10/24/01 20 u 20 u 2.0 u 2.0 u 2.0 u 2.0 u 1500 u 
CR-101 !dup) 10/24/01 20 u 20 u 2.0 u 2.0 u 2.0 u 2.0 u 1000 u 

CR-12 02/19/02 50 u 50 u 5.0 u 5.0 u 5.0 u 5.0 u 500 u 
CR-101 (dup) 02/19/02 50 u 50 u 5.0 u 5.0U 5.0 u 5.0 u 500 u 

CR13 CMW102-W6 06/09/99 4,740,000 20,000 u 1,000 u 1,000 u 5,000 u 5,000 u NT 
CR13/W6 08/17/99 10,000 u 2,000 u 100 u 100 u 500 u 500 u NT 

W-13 09/21/99 5,300,000 20,000 u 1,000 u 1,000 u 5,000 u 5,000 u NT 
CR13-W6 02/10/00 11,000 100 u 12 10 u 10 u 10 u NT 

CR13 05/15/00 2,000 u 200 u 20 u 20 u 20 u 20 u NT 
CR13 12/15/00 9,900 200 u 20 u 20 u 20 u 20 u NT 
CR13 04/05/01 120,000 200 u 20 u 20 u 20 u 20 u NT 

P 1 G0598-04 (Kiffl 07/18101 20 u 20 u 2.0 u 2.0 u 2.0 u 2.0 u 200 u 
P1G0598-07 (Kiff) (dup) 07/18/01 20 u 20 u 2.0 u 2.0 u 2.0 u 2.0 u 200 u 

CR13 (Kiff) 08/01/01 20 u 10 u 1.8 1.0 u 1.0 u 1.0 u 100 u 
CR-13 10/24/01 20 u 2U 3.4 2U 2U 2U 200 u 
CR-13 02/19/02 250 u 250 u 25 u 25 u 25 u 25 u 2500 u 

CR14 CMW103-W4 06/09/99 11,300 40 u 2U 2U 10 u 10 u NT 
817CR14-W5 08/17/99 200 u 40 u 2U 2U 10 u 10 u NT 

817CR101-W10A (dup) 08/17/99 200 u 40 u 2U 2U 10 u 10 u NT 
W-14 09/21/99 200 u 40 u 2U 2U 10 u 10 u NT 

CR14-W3 02/09/00 50 u 5U 0.5 u 0.5 u 0.5 u 0.5 u NT 
CR14 05/15/00 50 u 5U 0.5 u 0.5 u 0.5 u 0.5 u NT 
CR14 12/15/00 50 u 5U 0.5 u 0.5 u 0.5 u 0.5 u NT 
CR14 04/05/01 1,300 5U 0.5 u 0.5 u 0.5 u 0.5 u NT 

P1G0598-01 (Kiff) 07/18/01 10 u 5.0 u 0.50 u 0.50 u 0.50 u 0.50 u 50 u 
CR14 (Kiff) 08/01/01 20 u 5.0 u 0.50 u 0.50 u 0.50 u 0.50 u 100 u 

CR-14 10124/01 5U 5.0 u 0.50 u 0.50 u 0.50 u 0.50 u 50 u 
CR-14 02/18/02 5U 5.0 u 0.50 u 0.50 u 0.50 u 0.50 u 50 u 

CR15 CMW104-W5 06/09/99 200 u 40 u 174 2U 10 u 10 u NT 

0 Not Sampled 08/17/99 NSP NSP NSP NSP NSP NSP NT 

0 CR15-W5 02/09/00 4,000 100 u 160 10 u 10 u 10 u NT 
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Well Sample 
Location Identification 

CR15 
CR15 
CR15 

P1G0598-03 (Kiff) 

956-01 SoiiGW -AnalvticaiResultsRevlsed .xis 
gwOxygenates 

CR-15 
CR-15 

Date 
Sameled 
05/15/00 
12/15/00 
04105/01 
07/18/01 
10/24/01 
02/19102 

GROUNDWA~ "Oxygenate Data 
Melht .3C (OXY) 

Chevron Willbridge NMS 101001868 

Ethanol TBA MTBE 
{ustL) iug/L) {ug/L) 
500U sou 150 

2000 u 200 u 190 
2000 u 200 u 130 
500 u 500 u 87 
250 u 250U 140 
200 u 200U 26 
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DIPE ETBE 
{ustL) (ug/L) 

6.7 5.0 u 
20 u 20 u 
20 u 20U 
50 u 50 u 
25U 25 u 
20U 20 u 

TAME 
{ustL) 
5.0U 
20 u 
20 u 
50 u 
25 u 
20 u 

Methanol 
(ug/L 

NT 
NT 
NT 

sooou 
5000 u 
2000 u 

Updated 08/31/2001 
Printed 06/11/2002 



GROUNDWAT ·Oxygenate Data 
Metho JC (OXY) 

Chevron Willbrldge NMS 101001868 

Well Sample Date Ethanol TBA MTBE DIPE ETBE TAME Methanol 
Location Identification Sam~!ed (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L 

CR16 CMW106-W1 06/08/99 200 u 40 u 2U 2U 10 u 10 u NT 
816CR16-W2 08/16/99 200 u 40 u 14 2U 10 u 10 u NT 

W-15 09/21/99 4,170 40 u 106 14 10 u 10 u NT 
CR16-W2 02/09/00 50 u 5U 8.4 0.5 u 0.5 u 0.5U NT 

CR16 05115/00 50 u 11 20 0.7 0.5 u 0.5 u NT 
CR16 12115/00 50 u 5.7 20 1.1 0.5U 0.5 u NT 
CR16 04/05/01 50 u 16.0 15 0.6 0.5 u 0.5 u NT 

P1 G0550-04 (Kiff) 07/17/01 10 u 5.0 u 35 1.5 0.50 u 0.50 u 50 u 
CR-16 10/24/01 5U 5.0 u 22 0.8 0.50 u 0.50 u 50 u 
CR-16 02/18/02 5U 5.0 u 24 0.8 0.50 u 0.50 u 50 u 

CR17 CMW107-W2 06/08/99 200 u 40 u 2U 2U 10 u 10 u NT 
816CR17-W1 08/16/99 200 u 4DU 2U 2U 10 u 10 u NT 

CR17-W1 02/09/00 50 u 5U 0.5 u 0.5 u 0.5U 0.5 u NT 
CR17 05/15/00 50 u 5.0 u 0.5 u 0.5 u 0.5 u 0.5 u NT 
CR17 12/14/00 50 u 5.0 u 0.5 u 0.5 u 0.5 u 0.5 u NT 
CR17 04/05/01 50 u 5.0 u 0.5 u 0.5 u 0.5 u 0.5 u NT 

P1 G0550-09 (Kiff) 07/17/01 10 u 5.0 u 1.1 0.50 u 0.50 u 0.50 u 50 u 
CR-17 10/24/01 5U 5.0 u 13.0 0.50 u 0.50 u 0.50 u 50 u 
CR-17 02/18/02 5U 5.0U 8.6 0.50 u 0.50 u 0.50 u 50 u 

CR18 CMW108-W3 06/08/99 200 u 40 u 2U 2U 10 u 10 u NT 
816CR18-W3 08/16/99 200 u 40 u 2U 2U 10 u 10 u NT 
Not Sampled 02/09/00 NS NS NS NS NS NS NT 
Not Sampled 05/15/00 NS NS NS NS NS NS NT 
Not Sampled 12/14/00 NS NS NS NS NS NS NT 
Not Sampled 04/05/01 NS NS NS NS NS NS NT 

CR19 CMW109-WB 06/08/99 775,000 800 u 40 u 40 u 200 u 200 u NT 
Not Sampled 08/17/99 NSP NSP NSP NSP NSP NSP NT 

CR19-W9 02/10/00 1,000 50 u 5U 5U 5U 5U NT 
CR19 05/16/00 120,000 500 u 65 50 u 50 u 50 u NT 
CR19 12/15/00 2,600 200 u 61 20 u 20 u 20 u NT 
CR19 04/05/01 500 u 50 41 5U 5U 5U NT 

P1G0598-06 (Kiff) 07118/01 25 u 25 u 33 2.5 u 2.5 u 2.5U 250 u 
CR-19 10/24/01 20 u 20 u 18 2U 2U 2U 200 u 
CR-19 02/20/02 5U 5U 4.7 0.50 u 0.50 u 0.50 u 50 u 

CR19 (FREE-
CR 19/Prod uct 07/08/99 100 u 50 u 50 u 50 u 500 u 500 u NT 

PHASE 
PRODUCT) 0210CR PRODUCT 02/10/00 100 u 50 u 50 u 50 u 50 u 50 u NT 

CR20 CR201W20 07108199 200 u 40 u 64 2U 10 u 10 u NT 

0 
617CR20-W4 08/17/99 200 u 40 u 82 2U 10 u 10 u NT 

CR20-W4 02/09/00 500 u 50 u 21 5U 5U 5U NT 

0 
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Well 
Location 

Sample 
Identification 

CR20 
CR20 
CR20 

P1G0598-02 (Kiff) 
CR-20 
CR-20 

956-01 SoiiGW-AnalvticaiResultsRevlsed.xls 
gwOxygenates 

GROUNDWA ~ · Oxygenate Data 
Methc. 3C (OXY) 

Chevron Willbridge NMS 101001868 
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GROUNDWA"'" '~Oxygenate Data 
Melht 3C (OXY) 

Chevron Willbriage NMS 101001868 

CR21A 04/04/01 2000 u 200 u 48 20 u 20 u 20 u NT 
P1 G0550-05 (Kiff) 07/17/01 100 u 50 u 39 5.0 u 5.0 u 5.0 u 500 u 

CR-21A 10/23/01 25 u 25 u 47 2.9 2.5 u 2.5 u 500 u 
CR-21A 02/19/02 50 u sou 77 5.0 u 5.0 u 5.0 u 500 u 

CR21B 218 12/14/00 50 u 5.0 u 0.5 u 15 0.5 u 0.5 u NT 
CR21B 04/04101 50 u 5.0 u 0.5 u 17 0.5 u 0.5 u NT 

P1 00500-08 (Kiff) 07/16/01 5.0 u 5.0 u 0.50 u 17 0.50 u 0.50 u 50 u 
CR-218 10/23/01 5.0 u 5.0 u 0.50 u 19 0.50 u 0.50 u 50 u 
CR-218 02/19/02 5.0 u 5.0 u 0.50 u 19 0.50 u 0.50 u 50 u 

CR22A 22A 12/13/00 2000 u 200 u 83 20 u 20 u 20 u NT 
CR22A 04/03/01 500 u 50 u 46 su 5U 5U NT 

P1 00500-03 (Kiff) 07116/01 20 u 20 u 57 2.0 u 2.0 u 2.0 u 200 u 
CR-22A 10/22/01 50 u 20 u 34 2.0 u 2.0 u 2.0 u 200 u 
CR-22A 02/20/02 50 u 20U 52 2.0 u 2.0U 2.0 u 500U 

CR22B 228 12/13/00 50 u 5.0 u 3.4 0.5 u 0.5 u 0.5 u NT 
CR22B 04/03/01 50 u 11 3.0 0.5 u 0.5 u 0.5 u NT 

P1 GOS00-04 (Kiff) 07/16/01 5.0 u 8.9 0.50 u 0.50 u 0.50 u 0.50 u 50 u 
CR-228 10/22/01 5.0 u 6.4 0.50 u 0.51 0.50 u 0.50 u 50 u 
CR-228 02/20/02 5.0 u 5.4 0.50 u 0.50 u 0.50 u 0.50 u 50 u 

CR23A 23A 12/13/00 50 u 32. 77 3.5 0.5 u 0.5 u NT 
CR23A 04/04/01 200 u 20 u 6.1 2.0 u 2.0 u 2.0 u NT 

P1 00500-05 (Kiff) 07116/01 10 u 34 4.1 0.50 u 0.50 u 0.50 u 50 u 
CR-23A 10/23/01 5U 37 9.6 0.50 u 0.50 u 0.50 u 50 u 
CR-23A 02/20/02 5U 27 6.0 0.50 u 0.50 u 0.50 u 50 u 

CR23B 238 12/13/00 50 u 9.1 53 2.2 0.5 u 0.5 u NT 
CR238 04/03/01 50 u 8.2 11 0.5 0.5 u 0.5 u NT 

P1 GOS00-01 (Kiff) 07/16/01 25 u 25 u 25 2.5 u 2.5 u 2.5 u 250 u 
CR-238 10/23/01 5U 5U 12 0.6 0.5 u 0.5 u 50 u 
CR-238 02/20/02 20 u 20U 14 2.0 u 2.0 u 2.0 u 200 u 

CR24A 24A 12/15/00 50 u s.ou 0.5 u 0.5U 0.5 u 0.5 u NT 
CR24A 04/05/01 50 u s.ou 0.5 u 0.5U 0.5 u 0.5 u NT 

P1 00550-10 (Kiff) 07/17/01 8.7 5.0 u 0.50 u 0.50 u 0.50 u 0.50 u 61 
CR-24A 10/24/01 5.0 u 5.0 u 0.50 u 0.50 u 0.50 u 0.50 u 50 u 
CR-24A 02/20/02 5.0 u 5.0 u 0.50 u 0.50 u 0.50 u 0.50 u 50 u 

CR24B 248 12112/00 50 u 5.0 u 0.5 u 1.2 0.5 u 0.5 u NT 
CR24B 04/03101 50 u 5.0 u 0.5U 1.5 0.5 u 0.5 u NT 

P1G0500-02 (Kiff) 07/16/01 5.0 u 5.0 u 0.50 u 1.6 0.50 u 0.50 u 50 u 
CR-248 10/23/01 5.0 u 5.0 u 0.50 u 2.0 0.50 u 0.50 u 50 u 

0 CR-248 02/20/02 5.0 u 5.0U 0.50 u 1.4 0.50 u 0.50 u 50 u 
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Well Sample 
Location Identification 

CR25 25 
CR25 

P1 G0550-08 (Kiff) 
CR-25 
CR-25 

GPW1 GP1 
GPW-1 

P 1 G0500-06 (Kiff) 
GPW-1 
GPW-1 

GPW3 GP3 
GPW-3 

P1G0500-07 (Kiff) 
GPW-3 
GPW-3 

956-01 SoiiGW -AnalyticaiResultsRevtsed .xis 
gwOxygenates 

12/13/00 
04/04/01 
07/16/01 
10/22/01 
02/18/02 

12113/00 
04/04/01 
07/16/01 
10/23101 
02/19/02 

GROUNDWN Oxygenate Data 
Metho1.. .::iC (OXY) 

Chevron Willbridge NMS 101001868 

5000 u 500 u 450 
500 u 1,100 470 
50 u 58 420 
50 u 50U 340 
25 u 71 170 

5000 u 500 u 2,100 
5000 u 3,900 2,200 
500 u 500 u 2,000 
200 u 200U 1,100 
500U 500U 2,000 

Page 7 of8 

50 u 50 u 
5.0 u 5.0 u 
5.0 u 5.0 u 
5.3 5.0 u 

2.5U 2.5U 

50U sou 
50 u sou 
50 u 50 u 
20 u 20 u 
sou sou 

50 u 
27 
16 
11 
12 

50 u 
50 u 
50 u 
25 

50 u 

NT 
NT 

500 u 
1500 u 
250 u 

NT 
NT 

sooo u 
6000 u 
5000 u 

Updated 08/31/2001 
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Well Sample 
Location Identification 

Notes: 
ug/L = Micrograms per Liter 
U = Undetected above laboratory detection limit shown 
ND = Analyte not detected in the sample 
NT = Not tested 
NA= Not available 
NS = Not sampled 
NSP = Not sampled due to presence of free-phase product 
MTBE=Methyl tert-Butvl Ether 
DIPE=Di-isopropyl Ether 
ETBE=Ethyl tert-Butyl Ether 
TAME=tert-Amyl Methyl Ether 
TBA = tert-Butanol (!-Butyl Alcohol) 

956-01 SoilGW -AnalyticaiResultsRevtsed .xis 
gwOxygenates 

GROUNDWAY . -Oxygenate Data 
Metho JC (OXY) 

Chevron Willbridge NMS 101001868 
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GROUNl iER-BTEX 
Method: t:t-'A 602/8020 

Chevron Willbridge NMS 101001868 

Well Sample 
Location Identification 

CR6 CR6 03/30/99 2.93 1.34 1.00 u 3.00U 6 
817CR6-W9 08/17/99 0.7 0.5U 0.5 u 0.5 u 1.5 

W-6 09/20/99 1.2 0.5 u 0.5 u 0.5 u 2.0 
CR6-W12 02/10/00 0.6 0.5 u 0.5 u 0.5 u 1.4 

CR6 05/16/00 0.6 0.5U 0.5U 0.5 u 1.4 
CR6 04/03101 0.6 0.5U 0.5U 0.5 u 1.4 

P1 G0550-01 (Kiff) 07/17/01 0.5U 0.5U 0.5 u 0.5 u 2U 
CR-6 10/23/01 0.5 u 0.5 u 0.5 u 0.70 2U 
CR-6 02/20/02 1.9 0.5 u 0.5 u 0.75 3 

CR7 CR7 03/30/99 102 6.34 4.91 3.00U 115 
817CR7-W10 OB/17/99 1,500 140 31 28 1,699 

W-7 09/20/99 440 11 0.5 u 7 458 
CR7-W13 02/10/00 850 27 26 9.6 913 

CR7 05/16/00 1,000 25 25 9.5 1,060 
CR7 12/14/00 1,200 27 20 24.0 1,271 
CR7 04/04/01 990 17 15 9.7 1,032 

Pi G0550-03 (Kiff} 07/17101 540 6 5 6.5 557 
CR-7 10/23/01 770 13 7 17 807 
CR-7 02/20/02 950 11 11 21 993 

CR8 CR8 03/30/99 1.00U 1.00U 1.00 u 3.00U 6.00 u 
Not Sampled 08/17/99 NS. NS NS NS NS 

W-B 09/20/99 0.6 0.5 u 0.5U 0.5 u 1.4 
CRB-W11 02/10/00 0.5U 0.5 u 0.5 u 0.5U 2U 

CRB 05116/00 0.5U 0.5 u 0.5 u 0.5U 2U 
CRB 12/14/00 0.5 u 0.5U 0.5 u 0.5 u 2U 
CR8 04/04/01 0.5 u 0.5U 0.5 u 0.5 u 2U 

P1G0550-02 (Kiff) 07/17/01 0.5 u 0.5 u 0.5 u 0.5U 2U 
CR-8 10/23/01 0.5U 0.5 u 0.5 u 0.5U 2U 
CR-8 02/19/02 0.5 u 0.5U 0.5 u o.su 2U 

CR10 CR10 03/30/99 89.9 7.96 1.00 u 6.76 u 102 
Not Sampled 08/17/99 NSP NSP NSP NSP NSP 

W-10 09/20/99 40.0 3.0 0.5 u 4.1 47 
CR10-W10 02/10/00 60 6.0 1.0 5.7 73 

CR10 05/15/00 53 4.9 0.6 4.0 63 
CR10 12/15/00 130 17.0 1.7 12.0 161 
CR10 04/05/01 7 3.9 0.6 3.0 14 

Pi G0598-05 (Kif!) 07/18/01 43 5.8 0.60 4.3 54 
CR-10 10/24/01 170 7.8 0.83 4.7 183 
CR-10 02/19/02 80 7.6 0.96 6.4 95 

0 
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GROUN fER- BTEX 
Method: t:t'A 60218020 

Chevron Willbrldge NMS 101001868 

Well Sample Date Benzene-- Toluene Ethylbenzene Total Xylenes Total BTEX 
Location I dentiflcation Sameled (ug/L) (ug/L) (UQIL) (ug/L) (ug/L 

CR12 CMW101/W7 06/09/99 1,500 6,090 768 5,070 13,428 
CMW11 O-W9 (dup) 06/09/99 1,530 6,290 760 5,220 13,800 

817CR12-W7 08/17/99 210 1,700 180 1,100 3,190 
W-12 09/21/99 300 2,100 270 1,700 4,370 

CR12-W7 02/10/00 280 19,000 4,500 31,000 54,780 
CR21-W8 (dup) 02/10/00 270 20,000 4,800 33,000 58,070 

CR12 05/15/00 210 11,000 3,600 29,000 43,810 
CR101A (dup) 05/15/00 270 9,500 3,800 31,000 44,570 

CR12 12115/00 150 2,700 580 3.500 6,930 
CR101A (dup) 12115/00 160 2,900 710 4,000 7,770 

CR12 04105/01 24 970 260 1,600 2,854 
CR1 01A (dup) 04105101 32 950 270 1,600 2,852 

CR12 (Kiff) 08101/01 6.4 320 99 630 1,055 
CR12 (Kiff) (dup) 08/01/01 6.7 300 100 630 1,037 

CR-12 10/24/01 15.0 560 170 900 1,645 
CR-101 (DUP} 10/24/01 13.0 520 160 840 1,533 

CR-12 02/19/02 5U 270 360 3,300 3,930 
CR-101 (DUP) 02119/02 5U 300 380 3,500 4,180 

CR13 CMW102-W6 06/09/99 604 2,970 1,090 4,990 9,654 
B17CR13-W6 08/17/99 280 800 360 1,600 3,040 

W-13 09/21/99 980 2,200 740 3,000 6,920 
CR13-W6 02/10/00 2,200 5,300 1,800 4,900 14,200 

CR13 05/15/00 810 2,000 1,800 5,400 10,010 
CR13 12/15/00 2,300 18,000 1,700 9,300 31,300 
CR13 04/05/01 450 2,000 520 2,300 5,270 

P1 G0598-04 (Kiff) 07/18/01 120 330 250 1,200 1,900 
P1G0598-07 (Kiff} {dup) 07/18/01 130 370 280 1,200 1,980 

CR-13 10/24/01 420 540 460 1,900 3,320 
CR-13 02/19/02 250 6,000 1,200 4,600 12,250 

CR14 CMW103-W4 06/09/99 9.0 2U 2U 2U 12 
817CR14-W5 08/17/99 5.4 0.5 u 0.5 u 0.5 u 6.2 

817CR101-W10A (dup} 08/17/99 3.4 0.5U 0.5 u 0.5 u 4.2 
W-14 09/21199 0.5 u 0.5 u 0.5 u 0.5 u 2U 

CR14-W3 02/09/00 230 47 3.4 12 292 
CR14 05/15/00 21 4.5 0.5 u 1.7 27 
CR14 12115/00 1.6 0.5 u 0.5 u 0.5 u 3.1 u 
CR14 04/05/01 19.0 2.8 0.6 2.9 25 

P1G0598-01 (Kiff) 07/18/01 24 1.4 0.57 2.0 28 
CR-14 10/24/01 32 1.6 0.5 u 1.6 35 
CR-14 02118/02 86 8.1 2.5 7.2 104 

CR15 CMW104-W5 06/09/99 20,900 1,450 1,080 4,760 28,190 

0 
Not Sampled 08117/99 NSP NSP NSP NSP NSP 

W-15 09/21/99 15,000 150 i.OU 1,500 16,650 

0 
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Well 
Location 

956-01 Soil GW-AnalyticaiResultsRevised.xls 
gwBTEX 

Sample 
Identification 

CR15-W5 
CR15 
CR15 
CR15 

P1 G0598-03 (Kiff) 
CR-15 
CR-15 

GROU~ ,TER- BTEX 
Methoo; ...:t->A 602/6020 

Chevron Willbridge NMS 101001868 

Date 
Samoled 
02/09/00 
05/16/00 
12/15/00 
04/05/01 
07/18/01 
10/24/01 
02/19/02 

Page 3 of7 
Updated 08/30/2001 

Printed 06/11/2002 
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Well 
Location 

CR16 

CR17 

CR18 

CR19 

CR19 (FREE-
PHASE 

PRODUCT) 

956-01 SoilGW-AnalyticalResultsRevlsed .xis 
gwBTEX 

Sample 
Identification 
CMW106-W1 
816CR16-W2 

W-16 
CR16-W2 

CR16 
CR16 
CR16 

P1G0550-04 (Kiff) 
CR-16 
CR-16 

CMW107-W2 
816CR17-W1 

W-17 
CR17-W1 

CR17 
CR17 
CR17 

P1G0550-09 (Kiff) 
CR-17 
CR-17 

CMW108-W3 
816CR18-W3 
Not Sampled 
Not Sampled 
Not Sampled 

CMW109-W8 

CR19-W9 
CR19 
CR19 
CR19 

P1G0598-06 (Kiff) 
CR-19 
CR-19 

CR19/PRODUCT 

0210CR PRODUCT 

GROU~ TER- BTEX 
Methoo. -rA 602/8020 

Chevron Willbrldge NMS 101001868 

Date Benzene Toluene 
Sameled (ug/L) !ug/L) 
06/08/99 11 2U 
08/16/99 7.6 0.5 u 
09/21/99 1.7 0.5 u 
02109/00 2.2 0.5 u 
05/15100 1.3 0.90 
12/15/00 0.5 u 0.5U 
04/05/01 1 0.5 u 
07/17/01 0.5 u 0.5 u 
10/24/01 0.5 u 0.52 
02/18/02 0.5U 0.5 u 

06/08/99 2U 2U 
08/16/99 0.5 u 0.5 u 
09/21/99 0.5 u 0.5 u 
02/09/00 0.5 u 0.5U 
05/15/00 0.5 u 0.5 u 
12114100 0.5 u 0.5 u 
04/05/01 0.5 u 0.5 u 
07/17/01 0.5 u 0.5 u 
10/24101 1.6 0.5U 
02/18/02 31 3 

06/08/99 2U 2U 
08/16/99 0.5U 0.5 u 
02109/00 NS NS 
05/15/00 NS NS 
02118/02 NS NS 

06/08/99 2,430 661 
08/17/99 NSP NSP 
02/10/00 320 1,700 
05/16/00 520 750 
'12115/00 1,100 220 
04/05/01 700 76 
07118101 720 42 
10/24101 390 17 
02120102 120 25 

07108/99 999 767.0 

02/10100 96 1,300.0 

Page 4 of7 

Ethylbenzene Total Xylenes 
(ug/L) (ugtL) 
2U 2U 

0.5 u 0.5U 
0.5 u 0.5 u 
0.5 u 0.5U 
0.5 u 2.6 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5U 0.5 u 
0.5U 0.5 u 
0.5 u 0.5 u 

2U 2U 
0.5U 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5U 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

2U 2U 
0.5 u 0.5 u 
NS NS 
NS NS 
NS NS 

150 654 
NSP NSP 
120 560 
220 1,300 
73 310 
37 140 
26 95 
10 47 

110 330 

462 938 

270 1,200 

Total BTEX 
(ug/L 

14 
8.4 
2.5 
3.0 
5.1 
2U 
2.0 
2U 
2U 
2U 

8U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
3U 
34 

8U 
2U 
NS 
NS 
NS 

3,895 
NSP 
2,700 
2,790 
1,703 
953 
883 
464 
585 

3,166 

2,866 

Updated 08/30/2001 
Printed 06/1112002 



GROUf\ TER-BTEX 
MethoO; ... ~A 602/6020 

Chevron Willbridge NMS 101001868 

Well Sample 
Location Identification 

CR20 CR20/W20 07/08/99 6,240 100 389 1,090 7,819 
817CR20/W4 08/17/99 3,300 12 290 770 4,372 

W-20 09/21/99 2,300 4.4 1U 540 2,844 
CR20-W4 02/09/00 2,900 60 350 880 4,190 

CR20 05/15/00 2,400 40 270 720 3,430 
CR20 12/15/00 1,600 5.4 110 280 1,995 
CR20 04/05/01 1,500 5.8 110 210 1,826 

P1 G0598-02 (Kiff) 07/18/01 1,300 5.0U 110 130 1,543 
CR-20 10/24/01 1,100 5.6 53 21 1,177 
CR-20 02/18/02 1,900 11.0 150 150 2,203 

CR21A 21A 12/14/00 1,700 460 210 760 3,130 
CR21A 04/04/01 1,300 130 130 310 1,870 

P1 G0550-05 (Kiff) 07/17/01 910 130 200 530 1,770 
CR-21A 10/23/01 720 72 99 230 1 '121 
CR-21A 02/19/02 1,000 91 110 280 1,481 

CR21B 218 12/14/00 3 1 0.5 u 13 17 
CR21B 04/04/01 0.5 u 0.5U 0.5 u 0.5 u 2.0 u 

P1 G0500-08 (Kiff) 07/16/01 0.50 1.3 0.50 u 0.50 u 2.3 
CR-218 10/23/01 0.50 0.72 0.50 u 4.2 1.7 
CR-218 02/19/02 0.5 u 0.5U 0.5 u 0.5 u 2.0 u 

CR22A 22A 12/13/00 860 25 24 88 997 
CR22A 04/03/01 230 11 8 26 275 

P 1 G0500-03 (Kiff) 07/16/01 310 13 12 34 369 
CR-22A 10/22/01 250 8.9 6.6 23 32.4 
CR-22A 02/20/02 180 9.4 3.9 15 24.9 

CR228 228 12/13/00 66 0.5 u 0.5U 59 126 
CR228 04/03/01 170 0.5U 0.5U 0.5 u 171 

P1 G0500-04 (Kiff) '07/16/01 0.50 u 0.66 0.50 u 0.58 1.7 
CR-228 10/22/01 0.50 u 1.0U 0.50 u 2.0U 4.0U 
CR-228 02/20/02 0.50 u 0.50 u 0.50 u 0.50U 2.0U 

CR23A 23A 12/13/00 700 0.8 22 18 741 
CR23A 04/04/01 54 2U 7.4 2.1 64 

P1 G0500-05 (Kiff) 07/16/01 33 1.1 6.2 2.4 43 
CR23-A 10/23/01 34 0.91 3.5 2.3 41 
CR23-A 02/20/02 28 0.5 u 5.6 1.6 35 

CR238 238 12/13/00 770 78 14 10 872 
CR238 04/03/01 240 27 3.7 3.7 274 

P1 G0500-01 (Kiff) 07/16/01 550 87 4.1 13 654 

0 CR-238 10/23/01 240 15 3.3 7.7 266 

0 
""C 

956-01 SoiiGW-AnalyticaiResultsRevlsed.xls 0 Updated 08/30/2001 

0 gw8TEX Page 5 of7 Printed 06/11/2002 
1\) 
0 
....... 
w 
co 



0 
0 
""C 
0 
0 
1\) 
0 
....... 
w 
«> 

Well 
Location 

CR24A 

CR248 

956-01 Soil GW -Analytical ResultsRev1sed.xls 
gw8TEX 

Sample 
Identification 

CR-238 

24A 
CR24A 

P1 G0550-1 0 (Kiff) 
CR-24A 
CR-24A 

248 
CR248 

P1 GOS00-02 (Kiff) 
CR-248 
CR-248 

GROU~ ,TER- BTEX 
Method: t:PA 602/8020 

Chevron Willbridge NMS 101001868 

12/15/00 0.5 u 1.5 
04/05/01 0.5U 1.1 
07/17/01 0.5 u 0.69 
10/24/01 0.5 u 0.54 
02120/02 0.5 u 0.74 

12/12/00 14 0.5U 
04/03/01 1.5 0.5U 
07/16/01 13 0.50U 
10/23/01 16 0.50U 
02/20/02 11 0.50U 

Page 6of7 

0.5 u 1.6 
0.5U 1.7 
0.5 u 0.59 
0.5 u 0.5U 

1 1 

0.5U o.su 
0.5U 0.5U 

0.50 u 0.50U 
0.50 u 0.50U 
0.50 u 0.50 u 

3.1 u 
2.8 u 

1.8 
2U 
2 

15.5 u 
3.5 u 

14 
16 
11 

Updated 08/30/2001 
Printed 06/11/2002 
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GROUNI •ER • BTEX 
Method: .... A 602/8020 

Chevron Willbrldge NMS 101001868 

Well 
Location 

CR25 

GPW1 

GPW3 

NA 

Notes: 

Sample 
Identification 

25 
CR25 

P1 G0550-08 (Kiff} 
CR-25 
CR-25 

GP1 
GPW-1 

P1 G0500-06 (Kiff} 
GPW-1 
GPW-1 

GP3 
GPW-3 

P1 G0500-07 (Kiff} 
GPW-3 
GPW-3 

TRIP BLANK 

ug/L = Micrograms per Liter 

12/13/00 
04/05/01 
07/17/01 
10/23/01 
02/19/02 

12/13/00 
04/04/01 
07/16/01 
10/22/01 
02119/02 

12/13/00 
04/04/01 
07/16/01 
10/23/01 
02/19/02 

02/09/00 

U =Undetected above laboratory reporting limit shown 
ND = Analyte not detected in the sample 
NA= Not available 
NS = Not sampled 
NSP = Not sampled due to presence of free-phase product 
WA =Well abandonded 

51 
97 
16 
5.7 
7 

2,100 
1,200 
1,100 
1,300 
690 

13,000 
14,000 
12,000 
4,600 
11,000 

0.5U 

Results m italics Indicate that ana/ys1s was performed usmg EPA Method 82608 

956-01 SoiiGW -AnaMicaiResultsRev•sed.xls 
gwBTEX Page 7 of? 

59 
56 
74 
52 
54 

63 
27 
27 
26 
7 

690 
100 
81 
30 
57 

0.5U 

3.2 23 
55 530 
40 390 
30 340 
31 380 

150 50 u 
27 12 
44 23 
31 12 
29 3 

1,200 1,300 
890 580 
620 350 
250 100 
640 220 

0.5U 0.5 u 

136 
738 
520 
428 
472 

2,363 
1,266 
1,194 
1,369 
729 

16,190 
15,570 
13,051 
4,980 
11,917 

2U 

Updated OB/30/2001 
Printed 06/11/2002 
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::iOIL-BTEX 
Method: EPA 602/8020 

Well Sample 
Location Depth 

CR12 5 feet 
CR12 10 feet 
CR13 5 feet 
CR14 5 feet 
CR15 10 feet 
CR15 15 feet 
CR16 10 feet 
CR16 15 feet 
CR17 5 feet 
CR18 5 feet 
CR19 5 feet 
CR19 15 feet 

Sample 
Identification p 

MW-1/81/5' 06/01/99 605 
MW-1/S2/1 0' 06/01/99 50U 
MW-2/S4/5' 06/01/99 20U 
MW-3/81 0/5' 06/01/99 155 
MW-4/88/1 0' 06/01/99 8,450 
MW-4/89/15' 06/01/99 3,190 
MW-6/S20/1 0' 06/02/99 20U 
MW-6/821 /15' 06/02/99 2U 
MW-7/S16/5' 06/02/99 100U 
MW-8/822/5' 06/02/99 2U 
MW -9/8 13/5' 06/02/99 250U 
MW-9/815/15' 06/02/99 4.6 

Notes: 
ug\Kg = Micrograms per Kilogram 
U =Undetected above detection limit shown 
ND = Analyte not detected in the sample 
NA= Not available 
N8 =Not sampled 
WA = Well abandonded 
-=Cleanup levels have not been assigned 
Aromatic volatiles by XXXXXXXXX 

956-01 SoiiGW-AnalyticaiResultsRevlsed.xls 
soliBTEX Page 1 of 1 

13,000 
550 
133 
321 
357 

1,260 
20U 
5.8 

100U 
2U 
687 
2.6 

6,550 48,100 68,255 
493 2,480 <3,573 

1,240 5,580 <6,973 
96 402 974 

1,290 5,120 15,217 
259 1,150 5,859 
20U 20U <80 
2U 12 <21.8 

3,270 17,000 <20,470 
2U 2U <8 

6,440 27,000 <34,377 
2U 7.5 <16.7 

06/11/2002 
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Well 
Location 

CR6 

CR7 

CR8 

CR10 

CR12 

CR13 

CR14 

CR15 

CR16 

CR17 

CR18 

CR19 

Date 
Sampled 

05/16/00 
08/15/00 
12/14/00 

05/16/00 
08/15/00 
12/14/00 

05116/00 
08/15/00 
12/14/00 

05/15/00 
08115/00 
12/15/00 

05/15/00 
05/15/00 
08/14/00 
08/14/00 
12/15/00 
12/15/00 

05/15/00 
08/14/00 
12/15/00 

05/15/00 
08/15/00 
12/15100 

05/16/00 
08/14/00 
12/15/00 

05/15/00 
08/14/00 
12115/00 

05115/00 
08/14/00 
12115/00 

05/15/00 
08/15/00 
12/15/00 

05/16/00 
08/14/00 
12/15/00 

Sample 
Identification 

CR6 
CR6 
NS 

CR7 
CR7 
CR7 

CR8 
CR8 
CR8 

CR10 
CR10 
CR10 

CR12 
CR101A (duplicate) 

CR12 
CR101A (duplicate) 

CR12 
CR101A (duplicate) 

CR13 
CR13 
CR13 

CR14 
CR14 
CR14 

CR15 
CR15 
CR15 

CR16 
CR16 
CR16 

CR17 
CR17 
CR17 

NS 
NS 
NS 

CR19 
CR19 
CR19 

956-01 SoiiGW-Analv!icaiResults 
Secondanes 

Dissolved 
Manganese (1) 

(mg/L} 

2.61 
6.10 
NS 

18.3 
18.9 
20.9 

0.306 
0.450 
1.170 

2.10 
3.00 
3.21 

2.81 
2.70 
0.951 
0.932 
4.620 
4.990 

2.42 
1.97 
4.71 

0.922 
0.777 
1.02 

16.3 
17.6 
12.5 

7.49 
6.02 
10.5 

2.54 
2.05 
2.04 

NS 
NS 
NS 

10 2 
13.3 
12.5 

Sulfide 
(2) 

(mg/L) 

1.00 u 
5.00 u 

NS 

3.28 
5.00 u 
2.56 

1.00 u 
5.00 u 
2.96 

1.00 u 
5.00 u 
1.00 u 

1.00 u 
1.68 

5.00 u 
5.00 u 
1.00 u 
1.00 u 

1.60 
5.00 u 
1.00 u 

1.60 
5.00 u 
1.00 u 

1.00 u 
5.00 u 
2.88 

1.00 u 
5.00 u 
1.00U 

1.00 u 
5.00 u 
1.00 u 

NS 
NS 
NS 

8.88 
5.00 u 
1.00 u 

GROUNDWATER '·· Secondarv Constituents 
Chevron Willi NMS 101001868 

Total 
Alkalinity (3) 

(mgiL) 

388 
585 
NS 

548 
445 
647 

170 
169 
161 

124 
179 
199 

112 
126 
51.0 
46.0 

245.0 
227.0 

104 
48.0 
193.0 

54.0 
88.0 
57.5 

296 
603 
446 

448 
475 
405 

78.0 
77.0 
65.7 

NS 
NS 
NS 

396 
505 
419 

Total Organic 
Carbon (4} 

(mg/L) 

15.3 
36.0 
NS 

34.9 
13.4 
62.4 

3.00 u 
3.00 u 

1.1 B 

24.2 
14.0 
15.7 

45.5 
35.3 

3.00 u 
3.00 u 

207 
193 

16.8 
4.81 
66.7 

3.00 u 
3.00 u 

1.65 

40.4 
8.64 
9.71 

15.0 u 
18.8 
15.7 

15.0 u 
4.05 
3.59 

NS 
NS 
NS 

320 
137 
50.8 

Carbon 
Dioxide (5) 

(mgiL) 

193 
220 
NS 

242 
235 
209 

32.6 
29.2 
36 

73.8 
120 
152 

175 
154 
30.0 
30.9 
141 
76.1 

42.9 
75.5 
196 

32.6 
26.6 
32.6 

345 
354 
355 

189 
196 
133 

42 
40.0 
39.1 

NS 
NS 
NS 

223 
280 
215 

Page 1 of 2 

Nitrate­
Nitrogen (6) 

(mgiL) 

0.100 u 
0.100U 

NS 

0.808 
0.100U 
0.100 u 

0.100 u 
0.100 u 
0.100 u 

0.100 u 
0.100 u 
0.100 u 

0.100 u 
0.100U 
0.100 u 
0.100 u 
0.100 u 
0.100U 

0.100 u 
0.100 u 
0.100 u 

0.100 u 
0.100 u 
0.100 u 

0.100 u 
0.100 u 
0.100 u 

0.100 u 
0.100 u 
0.100 u 

0.100 u 
0.100 u 
0.100 u 

NS 
NS 
NS 

0.100 u 
0.100 u 
0.100 u 

Nitrite­
Nitrogen (6) 

(mgiL) 

0.100 u 
0.100 u 

NS 

0.280 
0.100 u 
0.118 

0.100 u 
0.100 u 
0.100 u 

0.100 u 
0.100 u 
0.100 u 

0.100 u 
0.100 u 
0.124 
0.119 

0.100 u 
0.100 u 

0.100 u 
0.100 u 

0.154 

0.100 u 
0.100 u 
0.100U 

0.130 
0.100 u 
0.100 u 

0.100 u 
0.100 u 
0.100 u 

0.100U 
0.136 

0.100 u 

NS 
NS 
NS 

0.100 u 
0.100 u 
0.146 

Sulfate 
(6} 

(mgiL) 

1.00 u 
1.00 u 

NS 

1.00 u 
1.00 u 
1.78 

23.4 
16.7 
23.4 

1.00 u 
1.00 u 
1.00 u 

3.21 
3.45 

1.00 u 
1.00 u 
1.00 u 
1.00 u 

1.00 u 
1.00 u 
1.00 u 

1.00 u 
1.00 u 
1.00 u 

1.00 u 
1.00 u 
1.00 u 

1.00 u 
1.00 u 
1.00 u 

1.00 u 
1.00 u 
1.00 u 

NS 
NS 
NS 

1.00 u 
1.00 u 
1.00 u 

Methane 
(7} 

(ugiL) 

8170 
5820 
NS 

9580 
7280 
7470 

36.9 
90.0 

824.0 

6730 
6210 
6110 

506 
741 

4530 
2840 
6530 
5800 

4740 
5520 
6610 

1270 
2980 
4120 

10600 
8140 
4830 

227 
4110 
1200 

2200 
3840 
3920 

NS 
NS 
NS 

2240 
10100 
7560 

d1lc 

DIC (B) 

(
0
fool 

-3.06 

3.55 

-21.61 

-11.76 

-23.17 
-22.42 

-26.23 

-20.28 

-3.83 

-6.27 

-18.41 

NS 
NS 
NS 

-5.68 

Acetone 
(9) 

(ug/L) 

NS 

50 u 

10 u 

35 u 

200 u 
200 u 

1000 u 

50 u 

1000 u 

10 u 

10 u 

Phosphorus 
(10) 

(mg/L) 

NS 

0.06 

0.76 

0.01 

0.06 
0.35 

0.02 

0.80 

2.21 

0.04 

0.45 

NS NS 

50 u 0.0100 u 

Updated 02/05/2001 
Printed 02/08/200 1 
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Well Date Sample Dissolved 
Location Sampled Identification Manganese (1) 

(mg/L) 

CR20 05/15/00 
08114/00 
12115/00 

CR21A 12/14100 

CR218 12114/00 

CR22A 12113/00 

CR22B 12113/00 

CR23A 12/13/00 

CR238 12113/00 

CR24A 12113/00 

CR248 12(12100 

CR25 12/13{00 

GPW1 12/13/00 

GPW3 12/13/00 

ug/L = Micrograms per Liter 
mg/L = Milligrams per Liter 

CR20 2.34 
CR20 2.52 
CR20 2.79 

21A 7.66 

218 1.25 

22A 17.4 

228 0.802 

23A 5.9 

238 3.86 

24A 5.27 

248 1.46 

25 6.39 

GP1 34.3 

GP3 20 

U = Undetected at or above laboratorv reporting limit shown 
ND = Analyte not detected in the sample 
NT = Not tested 
NS = Not sampled 
"-" = Analytical data not provided to PNG 
NSP = Not sampled due to presence of free-phase product 
(1) Dissolved Manganese bv EPA Method 200.7 
(2) Sulfide by EPA Method 9030-Modified 
(3) Total Alkalinity by EPA Method 31 0.1 
(4) Total Organ1c Carbon by EPA Method 415.1 
(5) Carbon Dioxide by Standard Method 4500-C 
(6) Nitrate, Nitrite, and Sulfate by EPA Method 300.0 
(7) Methane by GCfFID Head space 
(8) d13C Test method not reported by Zymax Forensics 
(9) Acetone by EPA Method 8260b 
(10) Phosphorus bv EPA Method 365.4 

956-01 SoiiGW-Analvtica!Results 
Secondaries 

Sulfide 
(2) 

(mg/L) 

1.00 u 
5.00 u 
1.00 u 

1.00 u 

1.76 

1.00 u 

4.16 

3.68 

4.24 

6.16 

1.04 

1.00 u 

1.00 u 

1.00 u 

GROUNDWATER· ~econdarv Constituents 
Chevron Willi NMS 101001868 

Total Total Organic Carbon Nitrate· Nitrite-
Alkalinity (3) Carbon (4) Dioxide (5) Nitrogen (6) Nitrogen (6) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

80.0 7.53 60.4 0.100 u 0.100U 
68.0 3.82 61.5 0.100 u 0.100 u 
77.9 3.28 65.3 0.100 u 0.100 u 

351.0 17.7 93.1 0.100 u 0.100 u 

321.0 2.05 117 0.100 u 0.100 u 

417.0 9.73 87.3 0.100 u 0.100 u 

222.0 1.16 39.4 0.100 u 0.100 u 

513.0 42.5 204 0.100 u 0.100 u 

480.0 125 230 0.100 u 0.29 

446.0 30.2 162 0.100 u 0.100 u 

397 3.54 117 0.100 u 0.100 u 

375 8.6 84 0.100 u 0.100 u 

684 177 335 0.100 u 0.276 

438 23.2 191 0.100U 0.100U 

Page 2 of 2 

Sulfate Methane 
(6} (7} 

(mg/L) (ug/L) 

1.00 u 5290 
1.00 u 3560 
1.00 u 5720 

1.00 u 2020 

3.58 54.2 

1.00 u 5150 

5.36 57.2 

2.1 4870 

1.00 u 6430 

2.97 2160 

1.00 u 100 

2.22 4040 

1.00 u 5640 

1.24 3740 

d13C Acetone Phosphorus 
ore (8} (9} (10} 

(
0
/oo) 

·9.99 

-
" 

. 

" 

. 

" 

" 

. 

. 

. 

(ug/L) (mg/L) 

100 u 0.19 

100 u 0.0120 

10 u 0.0275 

50 u 54.1 

10 u 0.2170 

50 u 0.1650 

50 u 0.0925 

10 u 0.0167 

10 u 0.2330 

10 u 0.0420 

100 u 0.0200 

1000 u 0.0350 u 

Updated 02/05/2001 
Printed 0210 8/200 1 
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GROUNDWATER - TPH 
Method: EPA 8015M 

Chevron Willbridge NMS 101001868 

Well Sample Date TPH as TPH as 
Location Identification Sampled Gasoline (ug/L) Diesel (ug/L) 

CR6 W-6 09/20/1999 480 18,000 
CR6-W12 02/10/2000 2,000 32,000 

CR6 05/16/2000 690 NT 

CR7 W-7 09/20/1999 4,500 2,800 
CR7-W13 02/10/2000 6,100 8,700 

CR7 05/16/2000 3,400 NT 
CR7 12/14/2000 8,300 NT 

CR8 W-·8 09/20/1999 50 u 100 u 
CR8-W11 02/10/2000 50 u 100 u 

CR8 05/16/2000 50 u NT 
CR8 12/14/2000 700 NT 

CR10 W·10 09/20/1999 1,200 12,000 
CR10-W10 02/10/2000 1,600 32,000 

CR10 05/15/2000 990 NT 

CR10 12/15/2000 3,600 NT 

CR12 CMW101/W7 06/09/99 122,000 609* 
CMW110-W9 (dup) 06/09/99 108,000 1 ,690* 

W-12 09/21/99 11,000 100 u 
CR12-W7 02/10/00 91,000 2,000 u 

CR21-W8 (dup) 02/10/00 89,000 2,000 u 
CR12 05/15/00 91,000 NT 

CR101A (dup) 05/15/00 93,000 NT 

CR12 12/15/00 16,000 NT 
CR101A {dup) 12/15/00 17,000 NT 

CR13 CMW102-W6 06/09/99 32,700 1,330* 
W-13 09/21/99 20,000 1,000 u 

CR13-W6 02/10/00 44,000 3,400 
CR13 05/15/00 41,000 NT 
CR13 12/15/00 45,000 NT 

CR14 CMW103-W4 06/09/99 129 199* 
W-14 09/21/99 50 u 520 

CR14-W3 02/09/00 960 1,100 

CR14 05/15!00 110 NT 

CR14 12/15/00 190 NT 

CR15 CMW104-W5 06/09/99 98,000 28,100 

W-15 09/21/99 20,000 2,400 

CR15-W5 02109!00 42,000 230,000 

CR15 05/16/00 25,000 NT 

CR15 12/15/00 18,000 NT 

CR16 CMW106-W1 06/08/99 633 3,780 

956-01Soi1GW-Analytlca1Results Updated 06/20/2000 

gwTPH Page 1 of4 Printed 02/08/2001 

COP0020745 



Well 
Location 

956-01 SoiiGW-AnalyticaiResults 

gwTPH 

GROUNDWATER- TPH 
Method: EPA 8015M 

Chevron Willbridge NMS 101001868 

Sample Date TPH as 
I d eritification Sampled Gasoline (ug/L) 

W-16 09/21/99 1,400 
CR16-W2 02/09/00 1,300 

CR16 05/15/00 230 
CR16 12/15/00 3,000 

Page 2 of4 

TPH as 
Diesel (ug/L) 

4,400 
3,100 

NT 
NT 

Updated 06/20/2000 
Printed 02/08/2001 
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GROUNDWATER· TPH 
Method: EPA 8015M 

Chevron Willbridge NMS 101001868 

Well Sample Date TPHas TPH as 
location Identification Sampled Gasoline {ug/L) Diesel (ug/l) 

CR17 CMW107-W2 06/08/99 50 u 206* 
W-17 09/21/99 50 u 320 

CR17-W1 02/09/00 210 340 
CR17 05/15/00 50 u NT 
CR17 12/14/00 370 NT 

CR18 CMW108-W3 06/08/99 50 u 100 u 
Not Sampled 02/09/00 NS NS 
Not Sampled 05/15/00 NS NS 

CR19 CMW109-W8 06/08/99 6,590 22,100** 
CR19-W9 02/10/00 76,000 NA 

CR19 05/16/00 7,900 NT 
CR19 12/15/00 7,200 NT 

CR20 CR20/W20 07/08/99 6,350 400 
W-20 09/21/99 3,600 1,900 

CR20-W4 02/09/00 6,900 710 
CR20 05/15/00 6,400 NT 

CR20 12/15/00 3,600 NT 

CR21A 21A 12/14/00 8,700 NT 

CR218 218 12/14/00 170 NT 

CR22A 22A 12/13/00 5,400 NT 

CR228 228 12/13/00 3,000 NT 

CR23A 23A 12/13/00 2,600 NT 

CR238 238 12/13/00 2,000 NT 

CR24A 24A 12/15/00 520 NT 

CR248 248 12/12/00 170 NT 

CR25 25 12/13/00 3,800 NT 

GPW1 GP1 12/13/00 99,000 NT 

GPW3 GP3 12/13/00 36,000 NT 

NA TRIP BLANK 02/09/00 50 u NA 
Notes: 
ug/l = Micrograms per liter 
U = Undetected above detection limit shown 
NO= Analyte not detected in the sample 

956-01 SoiiGW-AnalyticaiResults Updated 06/20/2000 

gwTPH Page 3 of4 Printed 02/08/2001 
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GROUNDWATER- TPH 
Method: EPA 8015M 

Chevron Willbridge NMS 101001868 

Well Sample 
Location Identification 
NA= Not available 
NS :::::Not sampled 
NT = Not tested 
WA = Well abandonded 

Date TPH as 
Sampled Gasoline (ug/L) 

*Sample pattern does not match the reference diesel standard 
**Sample contains motor oil Motor oil concentration is based on 

TPH diesel calibration 

956-01 SoifGW-AnalyticaiResutts 
gwTPH Page4of4 

TPH as 
Diesel (ug/L) 

Updated 06/20/2000 
Printed 02/08/2001 
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WeJJID Top of Casing 
Elevation 

(approx. feet above rnsl) 

City Benchmark 36 55 (monument) 

CR4 3505* 

CRG 35 61* 

CR7 35 57• 

CAB 33 14* 

CR10 35 57" 

CR12 35 59 
ICMW1011 

956-01 chevronGWelevations 
Table2GWe!ev 

TABLE 2 
Groundwater Elevation Data 

Chevron Willbridge Terminal NMR 101001868 
Portland. Oregon 

Depth to Depth to 
SPH Water 

(feet below TOC) (feet below TOC) 

08/17/99 6 52 
09/20/99 6 83 
02/09/00 5.47 
05/09/00 NM NM 
05/15/00 5.63 
07111/00 NM NM 
08/14/00 7 09 
12112/00 7 16 

03/30/99 11 27 
08/16/99 12.96 
09/20/99 13 33 13 37 
02/09/00 11.99 
05/09/00 NM NM 
05/15/00 12 24 
07/11/00 12 71 
08/14/00 13 13 13 15 
12/12/00 13 53 

03/30/99 8 96 
08/16/99 11 13 
09/20/99 11.85 11.90 
02/09/00 9.62 9.66 
05/09100 10 05 10.11 
05/15/00 10.00 10 04 
07111/00 10 83 
OB/14/00 11 34 
12/12/00 11 57 

03/30/99 5 35 
08116/99 7.26 
09/20199 772 
02/09/00 5 88 
05/09/00 6.24 
05/15/00 6 06 
07/11/00 6 86 
OB/14/00 7 36 
12/12/00 7.49 

03/30/99 3 69 
07/08/99 5 55 
08/16/99 6 27 6 42 
09/20/99 6 93 7 40 
02/09/00 4.21 
05/09100 4 91 
05/15/00 4 89 
07/11/00 5.66 
08114/00 6 52 6 82 
12/12/00 6 39 7 37 

06/09/99 4 85 
07/08/99 5 08 
08/16/99 5 63 
09120/99 8 90 
02/09/00 2.66 
05/09/00 4 44 
05/T 5/00 412 
07/11/00 5 21 
08/14/00 5 76 
12/12/00 5 61 

Page 1 of 4 

NM 

NM 

0.04 

NM 

0 02 

0 05 
0 04 
0 06 
0.04 

015 
0 47 

0.30 
0 98 

Relative Groundwater 
Elevation 

(approx. feet above msl) 

28.53 
28 22 
29.58 

NM 
29.42 

NM 
27 96 
2789 

24.34 
22 65 
22.27 
23.62 
NM 

23 37 
22 90 
2248 
22 08 

26 61 
24 44 
2371 
2594 
2551 
25.56 
24.74 
24 23 
24.00 

27 79 
25 88 
25 42 
27 26 
2690 
27 08 
26 28 
25 78 
25 65 

31 88 
30 02 
2927 
2856 
31 36 
30 66 
30 68 
29 91 
29 00 
2900 

30 74 
30 51 
29 96 
26 69 
32 93 
31.15 
31 47 
30 38 
29 83 
29 98 

NOTE [3) 

NOTE [4) 

NOTE [11 
NOTE (3) 

NOTE Ill 
NOTE [1) 
NOTE [1) 

NOTE Ill 

NOTE CTJ 
NOTE [1) 
NOTE (11 
NOTE (1) 
NOTE Ill 
NOTE fl) 

NOTE [4) 
NOTE 141 

NOTE 14) 

NOTE (2] 

NOTES (1 4) 
NOTES 1141 
NOTE [1) 
NOTE Ill 
NOTE [5] 

NOTE (4) 

NOTE {41 

NOTE [41 
NOTE [4) 

Updated 02/05/2001 
Printed 02/08/2001 
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WelllD Top of Casing 
Elevation 

lapprox. feet above msl) 

CR13 35.46 
ICMW102) 

CR14 35 43 
ICMW103) 

CR15 35 42 
ICMW1041 

CR16 34 77 
ICMW106) 

CR17 3446 
ICMW107) 

9 5 6-01 chevronGWelevati ons 
Tab!e2GWelev 

TABLE 2 
Groundwater Elevation Data 

Chevron Willbridge Terminal NMR 101001868 
Portland Oregon 

Depth to Depth to 
SPH Water 

(feet below TOC) (feet below TOC) 
5 08 
5 27 
5.77 

09/20/99 9.05 
02/09/00 3 89 
05/09/00 4.63 
05/15/00 4 37 
0711 1/00 5 28 
08/14/00 5 81 
12/12/00 5 64 

06/09/99 5 03 
07/08/99 5 27 
08/16/99 5 85 
09/20/99 6 14 
02/09/00 3 98 
05/09/00 4 66 
05/15/00 4 33 
07111/00 5 41 
08/14/00 6 01 
12/12/00 5 87 

06/09/99 9 06 
07/08/99 9.41 9.44 
08/16/99 10 08 10 35 
09/20/99 10.63 11.07 
02/09/00 801 8 32 
05/09/00 8 66 8 91 
05/15/00 8 53 8 74 
05}16/00 8 45 8 60 
06/07/00 8 99 9.33 
07/11/00 9.70 10 02 
08/14/00 10.39 10 76 
12/12/00 10 56 10 60 

06/09/99 11 .05 
07/08/99 11 61 
08/16/99 11 82 
09/20/99 12 00 
02/09/00 10 39 
05/09/00 11 10 
05/15/00 11 12 
07/11/00 11 86 
08/14/00 11 96 
12/12/00 11 95 

06/09/99 6 90 
07/08/99 7.15 
08/16/99 7 81 
09/20/99 8 35 
02/09/00 6 41 
05/09/00 6.80 
05/15/00 6.68 
07/11!00 7 50 
08/14/00 8 21 
12/1 2/00 8 26 

Page 2 of 4 

0 03 
0 27 
044 
0 31 
0.25 
0 21 
015 
0 34 
0 32 
037 
0 04 

Relative Groundwater 
Elevation 

(approx. feet above msl) 
30 38 
30 19 
29 69 
26.41 
31.57 
30.83 
31 .09 
30 18 
29 65 
29 82 

30 40 
30 16 
29 58 
29 29 
31 45 
30 77 
31 .10 
30.02 
29 42 
29 56 

26 36 
26 00 
2529 
24.71 
27.:35 
26.72 
26.85 
26 .. 94 
26 ... 37 
25.66 
24.96 
2485 

23 72 
23 16 
22 95 
22 77 
24 38 
23 67 
23.65 
22 91 
22 81 
22 82 

27 56 
27 31 
26 65 
26 11 
28 05 
27 66 
27 78 
26 96 
26 25 
26.20 

NOTE [41 

NOTE (5) 

NOTE [6] 

NOTE 151 

Updated 02/05/2001 
Printed 02/08/2001 
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WelllD Top of Casing 
Elevation 

lapprox. feet above msl) 

CR18 34 84 
(CMW108) 

CR19 35 49 
{CMW109) 

CR20 35 14 

CR21A 34 11 

CR21B 34.36 

CR22A/GPW6 34.80 

CR22B 35 19 

CR23A 36 35 

CR23B 36 27 

CR24A 36 21 

CR24B 36 32 

CR25 34 27 

GPW1 34 66 

GPW2 34 98 

GPW3 35 08 

GPW4 35 07 

GPW5 34 85 

9 56 01 chevronGWelevations 
Table2GWelev 

TABLE 2 
Groundwater Elevation Data 

Chevron Willbridge Terminal NMR 101001868 
Portland Oregon 

Depth to Depth to 
SPH Water 

(feet below TOC) (feet below TOC) 
3.77 
4 14 
5 19 

09/20/99 NM NM 
02109/00 NM NM 
05/09/00 NM NM 
05!15/00 NM NM 
07/11!00 NM NM 
08114/00 NM NM 
12/12/00 NM NM 

06108/99 5 10 
07/08/99 5 27 6 24 
08/16/99 5 87 7 65 
09/20/99 6 38 8 86 
02/09/00 3 35 5 94 
05/09/00 4 38 6 19 
05/15/00 4 22 4 27 
05f16/00 4 26 4 32 
06/07/00 4 78 5 57 
07/11/00 5 35 6 17 
08/14/00 5 94 7 50 
12/12{00 5 90 8 69 

07108/99 7 69 
08/16/99 8 50 
09/20/99 9 14 
02109{00 6 67 
05/09/00 7 25 
05/15/00 6 98 
07111100 8 15 
08/14/00 8 95 
12/12/00 9 12 

12{12/00 5 54 

12/12/00 6.53 

12/12/00 11 92 

12112/00 11 27 

12/12/00 13 56 

12/12/00 12 57 

12/12/00 15 15 

12112/00 13 78 

12/12/00 8 23 

1 2112/00 12 99 

12/12/00 NM 

12/12/00 12 23 

12112/00 NM 

12112/00 NM 

Page 3 of 4 

NM 
NM 
NM 
NM 
NM 
NM 
NM 

0 97 
1 78 
2 48 
2 59 
1 81 
0 05 
0 06 
0 79 
0.82 
1 56 
2 79 

Relative Groundwater 
Elevation 

lapprox. feet above msl) 
31.07 
30 70 
29.65 

NM 
NM 
NM 
NM 
NM 
NM 
NM 

30 39 
30.05 
2930 
2866 
3167 
30.78 
31.26 
31.22 
3057 
2999 
2927 
29.09 

27 45 
26 64 
26 00 
28.47 
27.89 
28 16 
26 99 
26 19 
26 02 

28 57 

27 83 

22 88 

23 92 

22 79 

23 70 

21 06 

22 54 

26 04 

21 67 

NM 

22 85 

NM 

NM 

NOTE 13) 
NOTE 13) 
NOTE 13) 
NOTE 13) 
NOTE (3) 
NOTE (3) 

NOTE (4) 

NOTE 15) 

NOTE (6) 

NOTE 151 

NOTE [4) 
NOTE [4) 
NOTE (4) 
NOTE 141 

Updated 02/05/2001 
Printed 02/08/2001 
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WeJIID Top of Casing 
Elevation 

TABlE 2 
Groundwater Elevation Data 

Chevron Willbridge Terminal NMR 101001868 
Portland Oregon 

Depth to Depth to 
SPH Water 

(feet below TOC} (feet below TOC) 

Elevations shown in bold italics indicate that separate-phase product was measured 
DTW values shown are calculated based on thickness of SPH and assuming density of product is 0 82 g/ml 

NOTE 11 f: Absorbant sock in wei!. 

NOTE 121: Absorbant sock in well; SPH not measured but observed during purging 

NOTE 131: Well was covered with standing water and/or was inaccessible 

NOTE 141: Heavy sheen measured or observed 

NOTE 151: SPH was pumped out of wells aher DTW measurements 

NOTE [6): SPH samples were collected from CR15 and CR19 after DTW measurements 

NM = Not Measured 

956·01 chevronGWelevations 
Tab!e2GWelev Page 4 of 4 

Relative Groundwater 
Elevation 

[approx. feet above msl) 

Updated 02!05/2001 
Printed 02!08!2001 
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GROUNDWATF Oxygenate Data 
Method: uGC (OXY) 

Chevron Willbridge NMS 101001868 

Well Sample Date Ethanol TBA MTBE DIPE ETBE TAME 
Location Identification Sampled (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

CR6 CR6 03/30/99 10,000 u NT NT NT NT NT 
817CR6~W9 08/17/99 200 u 40 u 2U 2U 10 u 10 u 

W~6 09/20/99 200 u 40 u 2U 2U 10 u 10 u 
CR6-W12 02/10/00 50 u 6.8 1.0 0.5 u 0.5 u 0.5 u 

CR6 05/16/00 50 u 6.5 1.1 0.5 u 0.5 u 0.5 u 

CR7 CR7 03/30/99 10,000 u NT NT NT NT NT 

817CR7-W10 08/17/99 200 u 40 u 159 2U 10 u 10 u 
W-7 09/20/99 200 u 40 u 70 2U 10 u 10 u 

CR7-W13 02/10/00 100 u 70 86 1.7 1 u 2.7 

CR7 05/16/00 50 u 55 110 1.9 2.0 4.1 

CR7 12/14/00 1000 u 100 u 170 10 u 10 u 10 u 

CR8 CR8 03/30/99 10,000 u NT NT NT NT NT 

Not Sampled 08/17/99 NS NS NS NS NS NS 

W-8 09/20/99 200 u 40 u 2U 2U 10 u 10 u 
CR8-W11 02/10/00 50 u 5U 0.5 u 0.5 u 0.5 u 0.5 u 

CR8 05/16/00 50 u 5.0 u 0.5 u 0.5 u 0.5 u 0.5 u 
CR8 12/14/00 50 u 5.0 u 0.5 u 0.5 u 0.5 u 0.5 u 

CR10 CR10 03/30/99 10, 000 u NT NT NT NT NT 

Not Sampled 08/17/99 NSP NSP NSP NSP NSP NSP 

CR10-W10 02/10/00 50 u 5U 0.5 u 0.5 u 0.5 u 0.5 u 
CR10 05/15/00 50 u 5.0 u 0.5 u 0.5 u 0.5 u 0.5 u 
CR10 12/15/00 100 u 10 u 1.0 u 1.0 u 1.0 u 1.0 u 

CR12 CMW101/W7 06/09/99 16,100,000 20,000 u 1,000 u 1,000 u 5,000 u 5,000 u 
CMW110-W9 (dup) 06/09/99 20,100,000 20,000 u 1,000 u 1,000 u 5,000 u 5,000 u 

817CR12-W7 08/17/99 200 u 40 u 2U 2U 10 u 10 u 
W-12 09/21/99 963,000 20,000 u 1,000 u 1,000 u 5,000 u 5,000 u 

CR12-W7 02/10/00 65,000 100 u 10 u 10 u 10 u 10 u 

0 CR21-W8 (dup) 02/10/00 70,000 100 u 10 u 10 u 10 u 10 u 

0 CR12 05/15/00 6,200 200 u 20 u 20 u 20 u 20 u 

"'C 956-01 SoiiGW-AnalyticaiResults Updated 06/20/2000 
0 
0 gwOxygenates Page 1 of 5 Pnnted 02/08/2001 
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0 
0 
"'C 
0 
0 
1\) 
0 
....... 
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Well Sample 
Location Identification 

CR101A (dup) 
CR12 

CR101A (dup) 

956-01 Soi!GW-AnalyticaiResults 
gwOxygenates 

Date 
Sampled 
05/15/00 
12/15/00 
12/15/00 

GROUNDWATE" Oxygenate Data 
Method: GGC (OXY) 

Chevron Will bridge NMS 101001868 

Ethanol TBA 
(ug/L) (ug/L) 
6,600 200 u 

48,000 200 u 
53,000 200 u 

Page 2 of 5 

MTBE DIPE 
(ug/L) (ug/L) 
20 u 20 u 
20 u 20 u 
20 u 20 u 

ETBE TAME 
(ug/L) {ug/L) 
20 u 20 u 
20 u 20 u 
20 u 20 u 

Updated 06/20/2000 
Pnnted 02/08/2001 



GROUNDWAT Oxygenate Data 
Method: QGC (OXY) 

Chevron Willbridge NMS 101001868 

Well Sample Date Ethanol TBA MTBE DIPE ETBE TAME 
Location Identification Sampied (ug/L) (ug/L) (ug/L) {ug/L) {ug/L) (ug/L) 

CR13 CMW102-W6 06/09/99 4,740,000 20,000 u 1,000 u 1,000 u 5,000 u 5,000 u 
CR13/W6 08/17/99 10,000 u 2,000 u 100 u 100 u 500 u 500 u 

W-13 09/21/99 5,300,000 20,000 u 1,000 u 1,000 u 5,000 u 5,000 u 
CR13-W6 02/10/00 11,000 100 u 12 10 u 10U 10 u 

CR13 05/15/00 2,000 u 200 u 20 u 20 u 20 u 20 u 
CR13 12/15/00 9,900 200 u 20 u 20 u 20 u 20 u 

CR14 CMW103-W4 06/09/99 11,300 40 u 2U 2U 10 u 10 u 
817CR14-W5 08/17/99 200 u 40 u 2U 2U 10 u 10 u 

817CR101-W10A (dup) 08/17/99 200 u 40 u 2U 2U 10 u 10 u 
W-14 09/21/99 200 u 40 u 2U 2U 10 u 10 u 

CR14-W3 02/09/00 50 u 5U 0.5 u 0.5 u 0.5 u 0.5 u 
CR14 05/15/00 50 u 5U 0.5 u 0.5 u 0.5 u 0.5 u 
CR14 12/15/00 50 u su 0.5 u 0.5 u 0.5 u 0.5 u 

CR15 CMW104-W5 06/09/99 200 u 40 u 174 2U 10 u 10 u 
Not Sampled 08/17/99 NSP NSP NSP NSP NSP NSP 

CR15-W5 02/09/00 4,000 100 u 160 10 u 10 u 10 u 
CR15 05/15/00 500 u 50 u 150 6.7 5.0 u 5.0 u 
CR15 12/15/00 2000 u 200 u 190 20 u 20 u 20 u 

CR16 CMW106-W1 06/08/99 200 u 40 u 2U 2U 10 u 10 u 
816CR16-W2 08/16/99 200 u 40 u 14 2U 10 u 10 u 

W-15 09/21/99 4,170 40 u 106 14 10 u 10 u 
CR16-W2 02/09/00 50 u su 8.4 0.5 u 0.5 u 0.5 u 

CR16 05/15/00 50 u 11 20.0 0.7 0.5 u 0.5 u 
CR16 12/15/00 50 u 5.7 20.0 1 .1 0.5 u 0.5 u 

CR17 CMW107-W2 06/08/99 200 u 40 u 2U 2U 10 u 10 u 
816CR17-W1 08/16/99 200 u 40 u 2U 2U 10 u 10 u 

CR17-W1 02/09/00 50 u su 0.5 u 0.5 u 0.5 u 0.5 u 
CR17 05/15/00 50 u 5.0 u 0.5 u 0.5 u 0.5 u 0.5 u 

0 CR17 12/14/00 50 u 5.0 u 0.5 u 0.5 u 0.5 u 0.5 u 
0 
""C 956-01 SoHGW-Analytical Results Updated 06/20/2000 
0 gwOxygenates Page 3 of 5 Pnnted 02/08/2001 
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GROUNDWA~ - Oxygenate Data 
Methoa. GGC (OXY) 

Chevron Willbridge NMS 101001868 

Well Sample Date Ethanol TBA MTBE DIPE ETBE TAME 
Location Identification Sampled (Ug/L) (ug/L) (ug/L) {ug/L) (ug/L) {ugfl) 

CR18 CMW108-W3 06/08/99 200 u 40 u 2U 2U 10 u 10 u 
816CR18-W3 08/16/99 200 u 40 u 2U 2U 10 u 10 u 
Not Sampled 02/09/00 NS NS NS NS NS NS 
Not Sampled 05/15/00 NS NS NS NS NS NS 

CR19 CMW109-W8 06/08/99 775,000 800 u 40 u 40 u 200 u 200 u 
Not Sampled 08/17/99 NSP NSP NSP NSP NSP NSP 

CR19-W9 02/10/00 1,000 50 u 5U su 5U su 
CR19 05/16/00 120,000 500 u 65 50 u 50 u 50 u 
CR19 12/15/00 2,600 200 u 61 20 u 20 u 20 u 

CR19 (FREE-
CR1 9/Product 07/08/99 100 u 50 u 50 u 50 u 500 u 500 u 

PHASE 
PRODUCT) 021 OCR PRODUCT 02/10/00 100 u 50 u 50 u 50 u 50 u 50 u 

CR20 CR20/W20 07/08/99 200 u 40 u 64 2U 10 u 10 u 
817CR20-W4 08/17/99 200 u 40 u 82 2U 10 u 10 u 

CR20-W4 02/09/00 500 u 50 u 21 5U 5U 5U 

CR20 05/15/00 500 u 50 u 13 5.0 u 5.0 u 5.0 u 
CR20 12/15/00 500 u 50 u 11 5.0 u 5.0 u 5.0 u 

CR21A 21A 12/14/00 5000 u 500 u 100 50 u 50 u 50 u 

CR21B 218 12/14/00 50 u 5.0 u 0.5 u 15 0.5 u 0.5 u 

CR22A 22A 12/13/00 2000 u 200 u 83.0 20 u 20 u 20 u 

CR22B 228 12/13/00 50 u 5.0 u 3.4 0.5 u 0.5 u 0.5 u 

CR23A 23A 12/13/00 50 u 32.0 77 3.5 0.5 u 0.5 u 

CR23B 238 12/13/00 50 u 9.1 53 2.2 0.5 u 0.5 u 
(') 
0 
"'C 956-01 SoiiGW-AnalyticaiResults Updated 06/20/2000 
0 gwOxygenates Page 4 of 5 Pnnted 02/08/2001 
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Well Sample Date 
Location Identification Sampled 
CR24A 24A 12/15/00 

CR24B 248 12/12/00 

CR25 25 12/13/00 

GPW1 GP1 12/13/00 

GPW3 GP3 12/13/00 

Notes: 
ug/L "' Micrograms per Liter 
U =Undetected above laboratory detection limit shown 
NO = Anaiyte not detected in the sample 
NT = Not tested 
NA:::: Not available 
NS = Not sampled 

GROUNDWAT · Oxygenate Data 
Method: ~.;~GC (OXY) 

Chevron Wrllbridge NMS 101001868 

Ethanol TBA 
(ug/L) (ug/L) 
50 u 5.0 u 

50 u 5.0 u 

200 u 20 u 

5000 u 500 u 

5000 u 500 u 

NSP = Not sampled due to presence of free-phase product 
MTBE::::Methyl tert-Butyl Ether 
DIPE=Di-isopropyl Ether 
ETBE=Ethyl tert-Butyl Ether 
TAME=tert-Amyl Methyl Ether 
TBA = tert-Butanol (t-Butyl Alcohol) 

956-01 SoiiGW-AnalyticaiResults 
gwOxygenates Page 5 of 5 

MTBE DIPE 
(ug/L) (ug/L) 
0.5 u 0.5 u 

0.5 u 1.2 

2.8 21 

450 50 u 

2,100 50 u 

ETBE TAME 
(ug/L) (ug/L) 
0.5 u 0.5 u 

0.5 u 0.5 u 

2U 2U 

50 u 50 u 

50 u 50 u 

Updated 06/20/2000 
Printed 02/08/2001 



WeiiiD 

City Benchmark 

CR6 

CR7 

CRB 

CR10 

CR12 
(CMW101) 

CR13 
(CMW1021 

CR14 
(CMW1031 

CR15 
(CMW104\ 

CR16 
(CMW106) 

CR17 
(CMW107) 

CR18 
(CMW108l 

CR19 
(CMW109l 

CR20 

0 CR21A 

0 
""C 
0 
0 
1\) 
0 

956~01 chevronGWelevatjO{IS 
T abie i constructjon 

....... 
(1'1 
co 

Monument 
Elevation 

(approx. reel above msl) 

36.55 

NR 

NR 

NR 

NR 

35.94 

35.88 

35.81 

35.76 

35.04 

34.96 

35.16 

36.01 

35.72 

NM 

Well Casing 
Diameter 

4"PVC 

4" PVC 

4"PVC 

4" PVC 

2"PVC 

2"PVC 

2"PVC 

2" PVC 

2"PVC 

2" PVC 

2"PVC 

2"PVC 

2"PVC 

314" PVC 

BLE 1 
Momtonng .. ~~~ Construction Oat a 

Chevron Willbridge Termmal NMR 101001868 
Portland. Oregon 

Top of Casing 
Elevation 

(approx. reet above msll 

35.61' 

35.57• 

33.14' 

35.57' 

35.59 

35.46 

35.43 

35.42 

34.77 

34.46 

34.84 

35.49 

35.14 

34.11 

NR 

NR 

NR 

NR 

15.63 

14.97 

15.38 

15.44 

15.74 

14.45 

14.49 

15.61 

15.52 

20.0 

Page 1 of 2 

Approx. Screened 
Interval 
ffeel bgs) 

NR 

NR 

NR 

NR 

5.38-15.38 

4.72-14.72 

5.13-15.13 

5.19-15.19 

5.49-15.49 

4.20-14.20 

4.24-14.24 

5.36-15.36 

5.27-15.27 

5.0-20.0 

Approx. Screened 
Interval Elev. 
(feet above msl) 

NR 

NR 

NR 

NR 

30.56-20.56 

31.16-21.16 

30.68-20.68 

30.57-20.57 

29.55-19.55 

30.76-20.76 

30.92-20.92 

30.65-20.65 

30.45-20.45 

29.11-14.11 

NR 

NR 

NR 

NR 

125906 

125907 

125954 

125955 

125956 

125957 

125958 

125959 

122765 

NR 

NR 

NR 

NR 

L36076 

L36078 

L36079 

L36D80 

L36081 

L36082 

L36083 

L36084 

L33512 

Updated 02/05/2001 
0210812001 
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""C 
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(1'1 
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Well JD Monument Well Cas1ng 
Elevation Diameter 

(approx. feet above msl) 

CR21B NM 2''PVC 

CR22A NM 3/4" PVC 

(GPW6) 

CR22B NM 2" PVC 

CR23A NM 3/4" PVC 

CR23B NM 2" PVC 

CR24A NM 3/4" PVC 

CR24B NM 2"PVC 

CR25A NM 2"PVC 

GPW1 NM 3/4" PVC 

GPW3 NM 3/4" PVC 

NOTES: 
·cas1ng elevations tor CR6-CR 1 o reported in Willbridge RI/FS document 
NR" Not Reported bv Chevron 

956·01 chevronGWelev.et ~ons 
Tab~e 1 c::oosuucuon 

\BLE 1 

Momtonnb .ell Construction Data 
Chevron Willbridge Termmal NMR 101001868 

Portland, Oregon 

Top of Cas1ng Approx. Screened 
Elevation Interval 

iSpprax. feel above msl) Heel bgs) 

34.36 41.1 36.1-41.1 

34.80 20.0 5.0-20.0 

35.19 40.2 35.2-40.2 

36.35 20.0 5.0-20.0 

36.27 40.7 35.7-40.7 

36.21 20.0 5.0-20.0 

36.32 41.0 36.0-41.0 

34.27 19.6 4.6-19.6 

34.66 20.0 5.0-20.0 

35.08 20.0 5.0-20.0 

Page 2 of 2 

Approx. Screened 
Interval Elev. 
!feel above msll 

(-1.74)-(-6.74) 

29.80-14.80 

{..0.01 )-(-5.01) 

31.35-16.35 

0.57-(-4.43) 

31.21-16.21 

0.32-(-4.68) 

29.27-14.67 

29.66-14.66 

30.08-15.08 

134630 

132674 

134632 

134643 

132669 

132671 

L43628 

L40221 

L43630 

L43629 

L40216 

L40218 

Updated 0210512001 
0210812001 



Field-Measured G .:fwater Parameters 
Chevron Willbridge -, ina! NMR 101001868 

Portland, Oregon 

Well Date Field-Measured Field-Measured Field-Measured pH Temperature Specific ORP Notes 
Location Sam plea Dissolved Oxygen Carbon Dioxide Dissolved Iron Conductance 

(mg/L) (mg/L) (mg/L) (oF) (uS/em) 

CR6 03/30/99 1 u 165 NT 6.8 60.0 829 NS 
06/09/99 NS NS NS NS NS NS NS 
08/17/99 1 u >300 NT 5.9 77.1 981 NS NOTE{1) 

09/20/99 1 u >250 NT 7.9 68.0 786 NS 

02/10/00 NS (turbid) NS (turbid) NT 6.2 60.0 464 NS NOTES {1 ,2) 

05/16/00 NS (turbid) NS (turbid) 3.7 6.8 66.0 408 NS{el NOTE (1) 

08/15/00 NS (turbid) NS (turbid) 5.0 6.9 67.7 711 NS[e) 

12/14/00 NS (no access) NS (no access) NS (no access) NS (no access) NS (no access} NS (no access) NS 

CR7 03/30/99 1 u 235 NT 7.3 58.5 1,227 NS 

06109/99 NS NS NS NS NS NS NS 

08/17/99 1 >500 NT 6.1 72.1 976 NS NOTE (2) 

09/20/99 1 >250 NT 7.9 69.0 802 NS 

02/10/00 NS (turbid) NS (turbid) NT 5.7 59.7 1,092 NS NOTE (2} 

05/16!00 1.9 >100 NT 7.1 64.0 809 NS(e) NOTE [2) 

08/15/00 1.3 >100 5.5 6.8 67.7 641 NS[el 

12/14/00 0.1 >100 2.6 6.6 55.4 1,420 -49 

CR8 03/30/99 0.8 60 NT 7.1 57.0 403 NS 

06/09/99 NS NS NS NS NS NS NS 

08/17/99 NS NS NS NS NS NS NS 

09/20/99 1 u >250 NT 8.3 75.0 305 NS 

02/10/00 0.2 u 35 NT 6.6 58.7 456 NS 

05/16/00 1.3 60 0.7 6.9 63.0 339 NS(e) NOTE (2) 

07/11/00 0.2 u >100 NT 8.2 63.1 372 NS(el 

08/15/00 0.4 60 1.3 7.3 64.2 271 NS(e) 

12/14/00 0.5 25 2.6 6.3 49.0 538 23 

CR10 03/30/99 1 u 85 NT 7.6 57.0 416 NS 

06/09/99 NS NS NS NS NS NS NS 

08/17/99 NSP NSP NSP NSP NSP NSP NS 

09/20/99 1 u 50 NT 8.2 69.0 362 NS NOTE (2} 

02/10/00 0.2 u 125 NT 6.1 55.9 442 NS NOTE (2) 

05/15/00 1 u >100 4.0 6.7 58.1 302 NS(el NOTE (21 

08/15/00 NSP NSP 5.0 NSP NSP NSP NS(el 

12/15/00 NSP NSP NSP NSP NSP NSP NSP NOTE (3) 

0 
0 
""C 
0 
0 
1\) 956-01 chevronGWelevat1ons Updated 02/05/2001 
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Field-Measured G ·1dwater Parameters 

Chevron Wi!lbridge .unal NMR 101 001868 
... J 

Portland, Oregon 

Well Date Field-Measured Field·Measured Field-Measured pH Temperature Specific ORP Notes 
Location Sampled Dissolved Oxygen Carbon Dioxide Dissolved Iron Conductance 

(mg/L) (mg/L) (mg/L) (of) (US/em} 
CR12 06/09/99 0.6 45 NT 6.5 61.1 137 NS 

08/17/99 1 u 60 NT 6.4 69.1 120 NS 
09/21/99 NS (turbid) NS (turbid) NT 6.4 70.0 178 NS 
02/10/00 0.2 u 55 NT 5.7 52.0 170 NS 
05!15/00 1.4 95 4.0 6.7 58.3 266 NS{el 
07111/00 0.2 u >100 NT 6.7 63.7 138 NS{el 
08/14/00 0.5 40 4.0 7.0 69.1 106 NS(e} 

12/15/00 1.8 >100 3.0 NS(e) NS(e) NS(e} 33 

CR13 06/09/99 0.2 95 NT 6.6 58.8 278 NS 
08/17/99 1 u >500 NT 6.0 66.5 241 NS 

09/21/99 NS (turbid) NS (turbid} NT 6.1 71.0 370 NS 

02/10/00 0.2 u 95 NT 6.2 50.9 508 NS 

05/15/00 0.9 75 4.0 6.7 57.7 232 NS(el 

08/14/00 1.7 100 5.5 6.9 66.8 257 NS(e} 

12/15/00 <0.1 >100 NS(e) NS(e) NS(e) NS(e) -32 

CR14 06/09/99 1 45 NT 7.7 56.0 135 NS 

08/17/99 1 u 45 NT 6.5 63.3 103 NS 

09/21/99 1 50 NT 7.8 64.0 11 1 NS 

02/09/00 0.2 u 60 NT 6.1 51.2 144 NS 

05/15/00 0.8 45 >5.0 7.0 53.4 159 NS(el 

08/14/00 0.4 35 4.5 7.6 61.6 111 NS{el 

12/15/00 0.3 35 4.9 NS(el NS(e) NS(el -7 

CR15 06/09/99 2 NS (turbid) NT 6.3 57.5 809 NS NOTE (3) 

08/17/99 NSP NSP NSP NSP NSP NSP NS NOTE {3) 

09/21/99 NSP NSP NSP NSP NSP NSP NS NOTE (3) 

02/09/00 NS (turbid) NS (turbid) NT 5.5 54.8 1' 175 NS NOTE (3) 

05/16/00 NS (turbid) NS (turbid) >5.0 7.0 69.0 780 NS(el NOTE (3) 

08/14/00 NSP NSP 5.0 NSP NSP NSP NS[el NOTE (3) 

12/15/00 1.0 >100 4.5 NS{ei NS(e) NS(e) -55 NOTE (31 

CR16 06/08/99 1 325 NT 6.3 61.5 1,081 NS 

08/16/99 NS (turbid) 310 NT 6.2 64.2 983 NS NOTE (1) 

09/21/99 1 >250 NT 7.9 63.0 704 NS 

02109/00 0.2 u >250 NT NS(e) 59.5 1,009 NS 

05/15/00 1 u >100 >5.0 7.1 57.9 1 '144 NS(e) 

0 08/14/00 1.8 >100 5.0 6.5 70.1 896 NS(e} 

0 12/15/00 4.1 110 NS(e) NS{el NS(el NS[e) 82 

""C 
0 
0 Updated 02/05/2001 
1\) 9 56-01 chevronGWelevations 
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Field-Measured ( 1dwater Parameters 
Chevron Willbridge , mnal NMR 101001868 

Portland, Oregon 

Well Date Field-Measured Field-Measured Field-Measured pH Temperature Specific OR.P Notes 
Location Sampled Dissolved Oxygen Carbon Dioxide Dissolved Iron Conductance 

(mg/L} (mg/L) (mg/L} (F) (uS/em} 
CR17 06/08/99 1 80 NT 6.7 57.4 198 NS 

08/16/99 1 u 120 NT 6.6 65.8 169 NS 
09/21/99 1 110 NT 7.6 64.0 152 NS 
02/09/00 0.2 u 110 NT 5.7 55.4 242 NS 

05/15/00 0.9 35 >5.0 7.1 54.7 235 NS(e) 

08/14/00 0.3 55 5.0 7.3 60.8 142 NS(e) 

12/14/00 0.1 35 4.8 NS(e) NS(e) NS(e) -82 

CR18 06/08/99 4 65 NT 6.5 55.3 229 NS 

08/16/99 1 55 NT 6.5 63.7 93 NS NOTE(1) 

09/21/99 NS (no access) NS (no access} NS (no access) NS (no access) NS (no access) NS (no access) NS 

02/09/00 NS {no access} NS (no access) NS (no access} NS (no access) NS (no access) NS (no access) NS 

05/15/00 NS (no access) NS (no access} NS (no access) NS (no access) NS (no access) NS (no access) NS 

08/14/00 NS (no access) NS (no access) NS (no access) NS (no access} NS (no access) NS (no access) NS 

12/14/00 NS (no access} NS (no access) NS (no access) NS (no access) NS (no access) NS (no access) NS 

CR19 06/09/99 0.2 u 275 NT 6.0 63.8 647 NS 

08/17/99 NSP NSP NSP NSP NSP NSP NS 

09/20/99 NSP NSP NSP NSP NSP NSP NS 

02/10/00 NSP NSP NSP NSP NSP NSP NS 

05/16/00 NS (turbid) NS (turbid) 4.0 6.9 66.0 502 NS(e) NOTES {1 ,3) 

08/14/00 NSP NSP 4.5 NSP NSP NSP NS(e} 

12/15/00 NSP NSP NSP NSP NSP NSP NSP NOTE (31 

CR20 07/08/99 0.2 u 155 NT 6.4 61.3 333 NS 

08/17/99 1 u 125 NT 6.5 61.3 231 NS 

09/21/99 1 100 NT 7.6 64.0 231 NS 

02/09/00 0.2 u 125 NT 6.0 53.0 296 NS 

05/15/00 1.2 80 >5.0 6.8 53.8 210 NS(e) NOTE (2) 

08/14/00 0.5 65 5.5 7.2 58.7 160 NS(e) 

12/15/00 1.1 45 5.0 NS(e) NS(e) NS(e) NS 

CR21A 12/14/00 NS(d) NS(d) 3.0 NS(d) NS(d) NS(d) NS(dl NOTE {1) 

CR218 12/14/00 0.3 70 2.7 7.6 53.4 991 NS(e) 

CR22A 

0 
(formerly 
GPW6) 12/12/00 NS(d} NS(d) NS(d) NS(d) NS(d) NS(d) NS(d) NOTE {1) 

0 
""C CR228 12/12/00 0.3 65 2.5 6.5 57.0 770 -100 u 
0 
0 Updated 02/05/2001 1\) 956·01 chevronGWelevatrons 
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Well Date Field-Measured 
Location Sam pied Dissoived Oxygen 

(mg/L) 

CR23A 12/13/00 NS(d) 

CR23B 12/13/00 0.1 u 

CR24A 12/12/00 NS(d) 

CR248 12/12/00 1.0 

CR25A 12/13/00 0.7 

NOTES: 
mg/L = Milligrams per Liter 
ND = Analyte not detected in the sample 
NT = Not tested 
NS = Not sampled 

Field-Measured G iwater Parameters 
Chevron Willbridge l,. nnal NMR 101001868 

Portland, Oregon 

Fie I d-M easured Field-Measured pH 
Carbon Dioxide Dissoived Iron 

(mg/L) (mg/L) 

NS(d) NS(d) NS(d) 

105 2.5 6.6 

NS(d) NS(d) NS(d) 

90 4.0 7.1 

80 0.8 7.2 

NS(d) = Not sampied because well purged dry and yielded inadequate volume for measuring field parameters 

NS(e) = Not sam pied due to eqwpment error 
NSP =Not sampled due to presence of free-phase product 
NOTE (1) Indicates the well was purged dry 
NOTE (2) Indicates that heavy sheen or thin SPH was observed 
NOTE (3) Indicates that measurable SPH was present 

956-01 chevronGWeievat1ons 
FieldParam Page 4 ot 4 

Temperature Specific 
Conductance 

(oF) (uS/em) 

NS(d) NS(d) 

52.0 1,254 

NSf d) NS(d) 

54.0 1 '132 

58.0 1,026 

ORP Notes 

NS(d) NOTE(1l 

53 

NS(d) NOTE (1) 

138 

163 

Updated 02/05/2001 
Printed 02/08/2001 



LEGEND 

Dredged Sample Location 
(Lower Willamette Group) 

Subsurface Sample Location 
(Lower Willamette Group) 

Surface Water/Sediment Sample Location 
(IT Corporation, December 1998) 

Riverfront Push-Probe Location 
(IT Corporation, October 1998) 

-$ Seep Sample Location (KHM, April2003; 
Delta, July 2003) 

Storm Sewer (60-inch) 

Existing Storm Sewer Cut-Off Wall 
Constructed by KHM Environmental 
Management, 2002. 

0 200FT 

APPROX. SCALE 

FIGURE 2 

RIVERFRONT/SEEP SAMPLES/NEAR SHORE 
EXISTING WALUPROPOSED WALL 

Willbridge Terminals 
Portland, Oregon 

PROJE:crNo ~·~·DRAWN BY--~ 
PTWB-01 H CRF 6/8/04 

FILE NO. PREPARED BY 
PTWB CRF 11/5/04 

REVISION NO. REVIEWED BY 

Delta 
Environmental 
Consultants, Inc. 

COP0020764 
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BOTTOfV: Ot 20F:lNG 2.4.0 rL.r:.! 
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ORING NO. CHEV- HP- 2 
N 

COORD!NA TESr "'--___ _ 

FIELD G£0LOOST ,_ __ _:N..:.o·..::Wc:.H-"-. DATE BEGAN ____ 1.:.;0~-_:l.:o:S ..... :.-"-g!o!.e 

ruEO<ED BY ___ ___cN-"'.-"W-"-.H"-. OAT[ FINISHED 10-15-98 

APPROVl:D BY GROUND SURF AC[ [L ___ _ 
TOTAL DCPTI-1 ----=-~= 

~ 
Brown Sll TY SAND; some os above. 

Brown 
Dryer then below. 

Stiff brown Stl T with 10X fone sand. trace mice, grey moltle. 

Stiff brown sondy SILT with 1(r.l; fone send, troce mice. no odor. 

No 'recovery 

BOTIOM OF BORING = 2~.0 FEET 

35~--L~L--~~L---~ ____ J_ __ _L~L_i_ ____________________________________ -4 
ORIWNG CO.: CEOTEOi 
ORIWNG lo.IETHOO: GEOPROOE 
SAio!PUNG lo.IETHOO:M"ffia 
PRO.£CT NAME: 
t.OCAnON: CHEVRON LUBRICANTS 
PRMCT NO.: 815-.300.1A 

ORAWN BY CHECK£0 BY IT CORPORATION 

COP0020766 
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* 25 
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DAMP 
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SAT 

ORILUNG REMARKS 

20~---+-+~---+---+-----

(f) 

0 
(f) 

:::> 

ml 

w 
_J 

~ 
0 
c: 
Q_ 

BORI CI--IEV- HP-3 
COOROINA TES ~=------

DATE BEGAN ____ l~0~-~1~-4.=-..::!9:.'o'..8 

DATE fiNISHED 10-14-98 

GROUND SURrAa:: El. ___ _ 

Brown sandy SILT; 10X sand. orange mottle. 

Brown sandy SILT; 10X fine sand. 

~ Stiff bro.n, mottled Sll T; with 10X fme sand, troce 
grovel ond organics, no odor. 

SILT, os above; no product odor. 

BOTTOM Of BORING = 20.0 FITT 

35~--~-L~---L---L-----L----~--_J--~~----------------------------------------~ 
ORIWNG CO.: GEOTECH 
ORIWNG WElHOO: GEOPROBE 
SAloi?UNG WElHOO:I.IACRO 
PROJECT NAI.IE: 
LOCATION: CHEVRON lUBRICANTS N. Of 'ffiUCI< L. RAO< 
~CT NO.: B15-.300.1A 

ORAYI!i SY CHECKED BY IT CORPORATJON 

COP0020767 
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DRILLING REMARKS 

wt 

w 
-' ;:;: 
0 
n: 
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B G NO. CHEV- LS-1 
COORDINATES~:;--------

FIELO GEOLOGIS1,___--..:N.:c.·-:.:W"'".Hcc... OA TE BEGAN ____ 1~0::::-~1.=:3::.-_=:.98~ 
Q-![CK£0 BY ___ __cN~·c..::W:.:.:.H_::_. DATE fiNISHED 10-13-98 

APPROVED BY GROUND SURF ACE EL. ___ _ 

T01Al. OfPTH ---~~= 

BOTTOM Of BORING = 12.0 FEET 

35J----LJ_~--~--L---__ L_ __ _L ____ L_j_~--------------------------------------~ 
OR!WNG CO.: GfOlEOi 
ORIWNG ME1HOO: GEOPROBE 
SAMPUNG ME1HOO:MACRO 
PROJ:CT NAME: 
LOCATION: BEAOi 
PRO.ECT NO.: B15-200.1A 

IT CORPORATION 

COP0020768 
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·~ .~ o::z 
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~f 2!:! 

·~ 
-.a. !!.'z a.~ 00 

;;IO 

L<st 

L<st 

~ Wl 

BORING NO. CHEV-LS-2 
COORDINATES ~ w 

(,/) --' 
0 ;;: 

DRILLING REMARKS (,/) 0 fiELD GEOLOGIST N.W.H. OAT£ BEGAN 10-13-98 
:::> 0:: 

a. 0-!EO<EO BY N.W.H. DA T£ fiNISHED 10-13-98 

APPROVED BY GROUND SURf AU EL. 
TOTAL D(PTH 12.0 

'->CI-<11-' 'iON 

[§] ~~; 
Rocl<-nl 

9W f,J. ~ 
@ ~< 

:\.o· 
~ Grey SILT. lO% sand: low plasticity. slight product odor. 

~ 
@ 

@ ~ Grey SILT. 5X sand: low-moderate plasticity. sheen ond odor. 

~ ~ 
mt 

~ No Recovery. 

~ 

~ 
~ 

BOTTOM OF BORING = 12.0 fEET 

35J---~-L-L __ _L __ _L ____ _L ____ ~--~--~~----------------------------------------~ 
DRIWNG CO.: C<:01ECH 
ORIWNG METHOD: GEOPROBE 
SAMPUNG MElHOO:MACRO 
PRO£CT NAI.IE: 
LOCATION: BEAOi 
PRO£CT NO.: B15-200.1A 

I ORA \OM BY I M.J.S~ l CHECKED BY I . 
jflLE NAME & l I IT CORPORATION 

COP0020769 
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<Tl -' 
(.) c 
Ul 0 
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n. 

:sm 

ml 

B 0_ CHEV- LS- 3 
COORDINATES "------

FIELD GEOLOOS1,_ __ __,_N-"-.W-'-'-"-.H'"'-.. OA'!E BEGAN 10-30-98 
CHEO<EO BY N.W.H. OA'!E fiNISHED 10-30-98 
APPROV[O BY GROUND SURr AC£ [L ___ _ 
TOTAL O[PTH ----'-~'-=o 

Rod<jRoad bed 
Brown s~!y SAND. 15:t :silt: SOX coor= sood: 15X medium: 
20x r.,~ :sond. 

crushed basalt. 

Crushed mck. 

Cr;ushed rod<; free product in lube ond dinging to ??? rod<: 
:strong product odor. 

Crushed rock rill. 

Rock-hond probing. 

no recovery. 

Grey sandy SlLT; SX very fine :sond, strong product odor. 

Dense. moist; some os above. 

BOTIOM OF BORING = 16.0 FEET 

35~--~~~--~--J_--__ L_ __ ~----L--L~--------------------------------------~ 
ORlWNG CO.: rniSI.IAN 
ORlWNG J.IE!HOO: GEOPROBE 
SAMPUNG METHOO:I.IACRO 
PRO.f:CT NAI.IE: 
LOCATION: PRODUCT RECOVERY TRENCH; OiEVROO BEACH 
PRO.f:CT NO.: 815-200.1A 

IT CORPORATION 

COP0020770 
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-4 Sot 

Sot 

ORIWNG CO.: Ol!SI.IAN 
OR!WNG METHOD: GEOPROBE 
SAMPUNG METHOO:MACRO 
PRO.ECT NAME: 

ORILUNG REMARKS 

LOCATION: CHEVRON BEAOi. RECOvtRY TRENOi 
PRO.ECT NO.: S15-200.1A 

ORA""' llY OiEO<EO BY 

B CHEV-LS-4 
w 

(/) -' 
0 ;:;: 

COORDINATES ~'0--------
(/) 0 
:::> n: fiELD GEOLOGtST,__ __ .....:N-".-'-'W-"-.H"-. OA lE BEGAN ___ _,1'-"0,_-.==3'-"0_-.=.98"-

a. 0iECK£0 BY N.W.H. DAlE FINISHED __ __:.l.oo:O_-:o:30.::.-.....:e..98,_ 

APPROVED BY 
TOTAL DEPTH -----::-:co=-

GROUND SURf ACE EL. ----

-:sm 
SAND. brown silty. 15'X sat. 50X cOOf"S<: sond; 

impermeable.. 

sm 

ml 

BOTIOM OF BORING ~ 12.0 FEET 

IT CORPORATION 

COP0020771 
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w ..... 
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2~ 
t/)2 oo 
;;lU 

Mst 

Sot 

DRILliNG REMARKS 

w 
(f) --' 

0 L: 
til 0 
:::> rr 

a. 

sm 

0_ CHEV- RF-1 
COOROINA ITS ~c ___ _ 

OA 1E BEGAN ___ ___cl:.;,0~-..!.1.:=.3=-~9~8 

Gray blod< :sond: 70X coor,., send. 15::t fine; 5::t silt. 

Oori< <j<ay SAND, moderate product odor. 5-lOX sill wet, 
saturated. 

Oari< 9fOY SAND, slight product odor. 

odor. no sand; below water table; 

SDITOI.I OF BORING = 16.0 FEET 

15.25' 

35J----L-L~--~--L---__ L_ __ _l ____ L_~~--------------------------------------~ 
DRIWNG CO.: G£01E01 
DRIWNG ME!HOO: GEOPROBE 
SAI.IPUNG ME1HOO:MACRO 
PRO.ECT NAME: 
t.OCA TION: OiEVRON BEACH SOUTHERN 
PROJECT NO.: Bi5-200.1A 

IT CORPORATION 

COP0020772 
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Sot 

DRILLING REMARKS 

rnl 

w 
_J 

;:;: 
0 
a: 
(l 

0_ CHEV-RF-2 
COORDINATES E"------

rod< filL 

? No recovery. 

6- recovery, dori< 9roy Sll T. moderate product odor. no sond. 
_sz_ moderate plasticity. 

Poor recovery_ 

No Recovery. 

BOTTOM OF BORING = 16.0 FEET 

35~--~-L~---L---L-----L----~--~--L--L-----------------------------------------4 
ORIWNG CO.: GEOTEOi 
ORtWNG METHOD: G£0PROBE 
SAMPUNG METHOD: MACRO 
PRCU:CT NAME: 
LOCAnON: CHEVRON BEACH-MIDDLE 
PRO.£CT NO.: 815-200.1A 

OiEO<EO BY IT CORPORATION 

COP0020773 
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2!:' 
Vlz 
00 
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"-•l 

lola! 

wt 

"'-•l 

DRILLING REMARKS 

l1) 

0 
tn 
::::> 

ml 

ORING NO. CHEV- RF-3 
COOROINA TES '""-~----

flELD GEOLOOST,__ _ ___,N.:..o·.:..:W;:..H:.;_. OAT£ BEGAN 10-13-95 

CHEO<ED BY N WH OAT£ FINISH[O 10-13-95 

GROUND SURr ACE EL. ___ _ 

9roy SILT. root lroccs. 

Gmy sondy SILT. 95X silt; 5X fone :sand. trace or9onics. 

Strong odor. 

Brown :sandy SILT; 10% sand. f111e. 

SOTIOI.l OF BORING ~ 16.0 fEET 

35~--~-LJ----L--L-----L----~---L--L__L ______________________ -4 
ORIWNG CO.: GEOlEOi 
ORIWNG UE'lHOO: GEOPROBE 
SAMf'UitG t.IE'lHOO:MArnO 
PRQ.ECT WJ.IE: 
LOCAllON: CHEVRON BEAOi NORTH OF DOCK 
PRO.ECT NO.: 615-200.1A 

IT CORPORATION 

COP0020774 



,_ 
0 --' BORING NO_ CHEV-RF1-P2 .... ....: w ~z-

COORO!NA TES ~ 
...._ > 

-0• >- "" w,_ w 
3:: ~;:::~ a: w (/} --' ,_ ~ "'z (.) .:;: 

~~~ ~ 3:: ciE =>w DRILLING REMARKS Ul 0 FIELD GEOLOGIST N.W.H. 0A1I BEGAN 10-30 98 ~ ...... ..... 0 --;0. lllz :::> Ir 
0. LJLJO o w 0.~ 00 0. CH£0<£0 BY N.W.H. OA 1I ONISHED 10-30-98 w _tZ _. w --' :LU 0 0 wm a:: 0.. 

APPROVED BY GROOND SURr ACE (l. ;::lO. ~ :::! 
TOTAL DEPTH 15

-g(S\.RIPT!ON 
j ....: 

0 
(J} 

1- I ROCK 
1- -

-
2.0' - h"'~ Brown~AND; :slight product odor. -

- 1-- f- G<oy SAND. SOX coorse. 30X me<fiUm, 10:<: fine; lOX s~t. -
- 1-- r-:-: 
-

5- -- sm --------------- ------
\1 - -- B.o· ----- ----- --

- -- SILT. :siight product odor. --
1-10- -- f------- --
1- - ----
1- - ---- rnl 
1- - ------- ------

Sll T, l0-15X fine sand; slight product odor. ------------
15 --

- BOTIOM OF BORING ~ 15 fEET -
( 

-

-
-

20-
-
-

1- -
-
--
- --

25-
-

I- -
-
-
-
-
-
-
-

.30 

.35 
DRIWNG CO.: rnrSSMAN 
ORIWNG METHOD: iO~ HSA m SAI.IPUNG MElHOO: OJTnNGS 
PRCU:CT NAI.IE: 
LOCAllON: 27" STORM .AT OH\\1.. 
PRO.l:CT NO.: B15-100.1A 

ORA""' BY I M.J.S. l OiEC!<£0 BY l l flLE NAME & 1 I IT CORPORATION 
DATE I e 10 99 iAPPROI.fl) BY l inrc-v .~o.Hu•nr-n 

COP0020775 



I-

~~ BORING NO. GATX-RF-1 w <r 
w :J5z-. N ..... ~ i w COORDINATES £ ::l'O• Wo- (f) .J 
~ ::>1=~ 

·~ ·~ 
~ o:z (.) L: 

X zg~ ~E 21:' DRILLING REMARKS (f) 0 fiELD GLOLOOST N.W.H. DATE BEGAN 
§ ~ -;0. ::> 0:: I- wwo Q~ ~z Q CHECKED BY DATE nNISH[O D.. trz_J 00 t.Hl'I:J w ;:10 

0 :::>wrn ~,~ APPROV[O BY GROUND SURf AU [L ...:0..~ 

T01AL OEPTH 16·g~SI.RtPTION (/) 

1-0 
1- * >88l 

I 1- - ~ Rock baS<:. 

' 
~ 

gw 
1-

I~ 6 Msl 
1-
1- - j .• 

- ~ 
Rock fill; with brown SAND. 

- t- 59 
- ;I.) . 7<.,' 

5 - ~ - f-- Ocrl 9rey SAND; quorlz 9roins lOX; poorly 9roded; :saluroled; 
- Sal ~ 'Sl lO::t sit: 20::t fine :sond, 707. coarse :sand. 

1- - sm -

~ 7 ?5' 

* - Dork grey sandy SILT; 10:r.: fine sand; low plaslicil y; no 
product odor. 

:-:· 

10 
No recovery. very wet. 

* t= ml 

~ 

:81 No recovery, ballast rock caving. 

:81 
15 :81 

( 
BOTTOM Of BORING = 16.0 FEET 

20 
-
-

-
- -

1-
1- ·--

-
1- -
1-
1-
1-

1-
1-30 

-

.• 

-
35 

DRILLING CO.: C£0lEDi 
ORlU.ING METHOD: GEOPROBE rn $AI.!PUNG METHOO:MACRO 
PRO£CT NAME= 
lOCATION: CATX 000< 
PRO£CT NO.: 815-100.1A 

DRAWN BY J t.US j O.l>CXFn RY I TC'HI:" "-lAllt" 1,' l IT CORPORATION 

COP0020776 



+-
w <r 
w ~z.-.. ...._ 

w ::10• w,_ 
<ll 

_, 
~ :J~='~ -~ o:z (J .:;: 

2:~)2 Of 2:=' ORIUJNG REMARKS <ll 0 
~ -:a. 

~z :J 0: wwo (l_~ Q (l_ _, z-' 00 w a_ wiD ::!U 
0 ~0...~ 

NO_ GATX-RF-2 
COORO!NA TES ~=-----

FIELD GEQOG1ST,___--'-N'-'-.W:.:;·:;_;H"-. OAT[ BEGAN ---~10~-__,29~--"9c;,_t 
CHECKED 8Y ___ ___xNLWn...cHL OAT[ FINISHED 10-29-913 

GROUND SURr AC( EL ----
Ul 

0 

roots 

6 lohl Moderate red/brown mottle. 
Brown sill sam<: o:s above. 

Grey SILT: 25-30:t fon<: :sand. no product odor. roo! troc<::s. 

59 

5 

Sot 

* 
Gr<:y :sondy Sll T; few roots -lOX f&ne send. mica flakes. 

ml 

Fewer root lroce:s/orgonic:s. 
10 

SILT: dense and dry; moist. 

* 
Grey sondy Sll T: :some as above; no organics. 

15 

BOTIOM OF BORING ~ 16.0 FEET 

20 

25 

30 

35~---L~~--~~L---~----~---L~L_J_ ____________________________________ ~ 
OR1WNG CO.: ~SSI.AAN 
DR1WNG UETHOO: DIRECT PUSH 
SAMPUNG LIETHOO:MACRO 
~CT NAJ.IE: 
LOCATION: CA.TX DOCK 
~CT NO.: S15-100.1A 

ORA"WN BY IT CORPORATiOI-1 

COP0020777 



w,_ 
O:::z 
2t' 
Ulz 
00 
;J:O 

Mst 

Mst 

Mst 

Wl 

ORIUJNG CO.: CRISSI.(AN 
ORIUJNG METHOO: PUSH PROBE 
SAI.IPUNG MElHOO:MACRO 
PRO,£CT NAI.IE: 
LOCATION: GA TX BEAQ-1 
PRCU:CT NO.: 815-100.1A 

DRILLING REMARKS 

OiEO<ED 8Y 

w 
Ul -' 
(..) ;:;: 
(/) 0 
:::> 0:: 

Q 

ml 

GATX-RF-3 
COORDINATES ~=------

FiELD GEOLOOST'----N~.W~.H~. DATI BEGAN 10-29-98 
OiECKEO BY N.W.H. DATI flNISHED 10-2S-98 
APPROV[D BY GROUND SURr ACE [l. ___ _ 

TOTAL DEPTH----'-~= 

beod1. 

Brown silly SAND; 5:t sill; no product odor. 

brown. sandy, lOX medium sond, root traces. 

Brown sondy SlLT. root lroces, slight blod orange gray mottle; 
lOX f10e sond. 

Grey sandy SlLT; lOX fiC'le sond, <;Jroy with brown/orange mot&. 

Grey sandy Sll T. 10:t fine root traces. 

BOTTOM OF 60R1NG = H.O FEET 

rn 
IT CORPORA TlON 

COP0020778 
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( 

t­
w 
w 
L._ ~:z~ I~ BORING -NO. GATX-RF-4 

N 

COORDINATES £~---§'2·., ~~llirr w ,_ "' ~ 
:::> ~ " I@ Of <r z u '"-
z rr ~ IC> 1 = --' 0 2 !:! DRILLING REMARKS ~ ~ flELD GE[X_OOST L __ _:_N'-'-. w'-!.·"-'H"-. DATE BEGAN ___ _:1~0!...---"2'-"9~--=9~8 
'j~o~~~0 l"-! <i~ 55 n. CHECKEDBY N.W.H. OATEflNISHED 10-29-98 

i!: 
a. 
w 
0 

n.:Z-' !;;' u 
~ :;_' .!:'- ! =:i :I APPROV£0 BY ____ ~- GROIJND SURF ACE EL ___ _ 

"' i ;<;_ TOTAL DEP1H ____ lf)~;]'~(J:-rr~~.n 
0 v• 111 <>CRIPTION 1~-~--r---t---~~~~--i--:~rr[-,U~~~~~~~~-so~~~SS~LTf.~m;i~co~n~~~~~-~~~c~y~o~nddbb«ro>..n~vo~riOiot~~~s.~--; -

- rool!< ond <><9onic!<. 

- ' ml 

- * 5 Mst 
2.5' 

·.· Brown :>ICT; coo= ,;;.on d. poorly sorted; JOX coarse; ~X-medium; 
20X fine; lOX 5i~L 

-
5 i Mst 

-
- sm -

1--
1-- 1- 'SZ. 
1-- * WI -

9 
S.lo.ND; some os above; soluroted; wel; no product odor. 

g_s· 
lO ~ r.-.e ~ low p!ostidly. 

. 

I ~' 
- rr ~ 

,_. 

- .::. 
WI 

ml 

Oen!<e; fme qrey SlLT; low ploslicily; no product odor. 
·: 

-
15 * 6 Sot 

- TOTAL OEPlH ~ 16.0 fEH 
-
-

-
20 

-
-
-
-
-
-
-

25 
-
-
-
-
-
-
-
-
-

30-
-
-
-

35~--~-L~---L---L-----L----~--~--~-L----------------------------------------~ 
DRIWNG CO.: CRISSMAN 
ORIWNG METHOO: PUSH PROBE 
SAJ.(P!JNG NElHOO:MACRO 
PRO.ECT NAME: 
LOCAnON: CA TX BEAOi 
PRO.ECT NO.: 815-100.1A 

I ooA:W!l 8Y. l M.J.s. jflL£ N~E & j l 
IT CORPORATION 

COP0020779 
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-
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1-20 

-
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I-
I-
1-25 
I-

I-
1-

1-
1-30 
I-

I-
I-
I-

1-

-
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w._ 
n::z 
2~ 
~:z 
00 
::1:0 

lo.lsl 

DRILLING REMARKS 

w 
Vl ...J 
u [;: 
Vl 0 
:::> n:: 

(L 

i-

BORING NO. GATX-LS-1 
N 

COORDINATES £~-----

FIELD G£0lOOST,__ _ __:N.:.:..W.:.:.:.:..H,_. OATE BEGAN 10-15-98 

CHECKED SY N.W.H. DATE fiNISHED 10-15-98 

APPRO'vLO SY GROUND 9JRf AC( (l. ___ _ 

TOTAL DEPTH ___ ..:. ll~£ .. ~co=·-~-~~-
nFSf:RIP ION 

ROO< 

SAND. <eddish brown; poorly groded; lOX sill; no 
product odor. 

Brown SAND; some os above. 

G<ey SAND; some os obove; product odor. 

1.5· 

sm sz. 

G<ey SAND; strong odor 
OS obove. 

No Recovery. 

BOTTOM OF BORING = 16.0 FEET 

35J----L~L_ __ L_~ ____ _L ____ i_ __ _L_J __ l_ ____________________________________ ~ 

ORJWNG CO.: C£0TEOi 
ORIWNG METHOO: CEOPROBE 
SAMPLING METHOO:MACRO 
PRO.£CT NAME: 
LOCATION: CATX BEAOi S. Of PIER 
PRO£CT NO.: 815-100.1A 

~~--~_B __ Yj~~M.J.S __ .~j~a;E~~~BY~~----------~~R~N~E&j I 
IT CORPORATION 

COP0020780 
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2 l:' OR!LUNG REMARKS 
Ul:z 
00 
:10 

Op 

Mst 

Mst 

Wl 

Wl 

Sot 

Ul 
(.) 
(f) 

::> 

:sp 

w 
...J 

c: 
0 
0: 
a. 

GATX-UB-3 
COORDINATES N!'._ ___ _ 

Very flflt SAND with l0-15:t silt: brown. 

Very font sand as obo"'I. 

Very fint sand; 9fOding coarser. brown; no product odor. 

Brown sand; medium 9fOined. 

Dark 9f<Y. block :sand with 5X sit; trace 9favd; heavy shten; 
diesd odor; (no 9fOYd) some as obovt:; slight product odoc. 

Depth to water 9.1' below <}'"OUnd surface ofltr sampling. 

BOTIOM Of BORING = 12.0 FEET 

Woler at 12.-45 fed. 

35~---J-L-L---L __ _L ____ _L ____ ~ __ _J __ ~~----------------------------------------~ 
OR!WNG CO.: CASCADE 
DRJWNG I.IETHOO: CEO-PROBE 
SAMPUNG MElliOO:MACRO 
PRo.-::cr NAI.!E: 
LOCAllON: FRONT AVE. STORM SEWt:R 
PRO£CT NO.: 815-lOO.lA 

IT CORPORATION 

COP0020781 
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DRILLING REMARKS 

(/) 

u 
(f) 

:::J 

sm 

w 
.J 
;;: 
0 
0: 
Q_ 

NO_ GATX-UB-4 
COORDINATES N;o( ____ _ 

FIELD GEOLOGISTL __ ~N""-.W=...H,_. OAT£ BEGAN 3-31-99 

CHECKED BY N.W.H. OAT£ riNISHEO ------

APPROVED BY GROUND SURr AC( [l. ----
TOTAL DEPTH 

Sond OS obOI.'!!. 

BOTIOM Of BORING ~ 12.0 FEET 

35~--~~~--~---L-----L----L---~--L--L ________________________________________ -; 

DRIWNG CO.: CASCADE 
DRILLING UEll-100: GEO-PROBE 
SAMPUNG MElHOO:I.IACRO 
PRO.ECT NAME: 
LOCAllON: FRONT AVE. STORM SE~R 
PRO.f:CT NO.: 815-lOO.lA 

IT CORPORATION 

COP0020782 



15 
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25 

30 

35~---L-L~---L--~----L---~----L_-L~--------------------------------------~ 
DRIUJNG CO.: CASCADE 
DRIU.ING METHOD: HAND AUGER 
SAMPLING MElHOO:BRASS lUBE 
PRo.l:CT NAME: 
LOCAUON: 10" WOOD VSP ABANDONED STORM SEWER 
PROJECT NO.: 815-lOO.lA 

IT CORPORATION 

COP0020783 



( 

.... BO 0 . GATX-UB-6 w <r 
w ::J5z_.._ 

COORDINA T[S ~ ..... 
w :::::!'0• w._ 

::?;: ::::>1=~ -~ "'z Ul =' (.) ..._ 
I z~~ C:f i='l::' DRILUNG REMARKS Ul 0 fiELD GEOLOGIST N.W.H. DATI BEGAN 3-31-99 
+- -:o 

~2 ::> rr L.Jwo 11.~ 0. CHECKED BY N.W.H. OATI fiNISHED 0. O:z...J 00 w :lO 0 ::::!'wro 
<n. ~ 
(f) 

0 

Op 

Dp 

l.lst 

5 

:SW 

* 0 Mst 
SAND os above. 

* 
10 w.o· 

* 0 
wt 

BOTIOM OF BORING = 12 FffT 

15 

20 

25 

30 

35~---L-LJ_ __ ~--~----L_ __ _i ____ L_~_J~--------------------------------------4 
DRILLING CO.: CASCADE 
DRILLING METHOD: GEO-PROBE 
SAI.IPUNG METHOO:MACRO 
PRO.£CT NAME: 
LOCAnON: STORM IN N. BOUND FRONT 
PRO.£CT NO.: 815-lOO.lA 

IT CORPORATION 

COP0020784 
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cif' I :z:g~ -:a r- <.Jwo a~ a itz-1 w 
0 :::l'wal 
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Op 
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M:st 

* 0 

Wt 

10 

Wt 

15 

Wt 

25 
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REMARKS 

w 
UJ -' 
() ;:;: 
UJ 0 
::> a: 

0. 

:sm 

m! 

sm 

ml 

sm 

BO GATX-UB-7 
COORDINATES ~E ___ _ 

FIELD G[OLOGIST,__ _ __:_N'-'-. W::.:.."-H"-. OA TE BEGAN ____ _::'\:..:_-_cl~-:_.=9~9 

CHECKED BY N.W.H. OAT[ fiNISHED------

85X fine to medium :sand 

'Sl 

~ 
V~y fin<: brown SAND WITH SILT; 80X :sand; 20::< :sill; no 
product odor. 

-40X fon<: :sand; 
no product odor. 

SAND; block; 15% silt; fine grovel; no product odor. 

FILL 

troce fine 

TOTAL DEPTH = 20.0 FEET 

35~---L~L---~ __ l_ ____ L_ __ _i ____ L_J_~--------------------------------------~ 
DRILLING CO.: CASCADE 
OR!LLtNG l.tETHOO: CEO-PROBE 
SAMPUNG METHOO;MACRO 
PRO£CT NAI.IE: 
LOCAnON: 60" SANITARY IN GS ROOfiNG PARKING LOT 
PROJECT NO.: 615-100. i A 

ORAYn-1 8Y aiECKEO BY 
IT CORPORATION 

COP0020785 



c 

o­
w 
w 
"-

~ 
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w 
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10 

15 
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w,_ 
l:r:z 
2~ 
"':z 00 
::!U 

DRILLING REMARKS 

sm 

w 
-' 
L: 
0 
cr 
a. 

G NO. GATX-UB-8 
COORDINATES ~::-----

flELD GECX.OOST,___--'-N-"-.W.:..:.·o..:.:H"-. DATI: BEGAN 4-1-99 

CHECKED BY N W H OA 1f FINISHED-------
GROUND SURf ACE (l. ___ _ 

Brown SAND; 80X f"tn., sond; 15X very fuu: sand; 5X silt; 
no product odor. 

Brown SAND; os above. no product odor. 

Brown SAND; os above. 

Oorlc brown SAND os abo...,; no product odor. 

BOTTOM OF BORING - 16.0 FEET 

35~---L-LJ-__ ~ __ J_ ____ L_ __ ~----L--L~----------------------------------------~ 

ORIWNG CO.: CASCADE 
ORIWNG t.IElHOO: GEO-PROBE 
SAMPUNG WElliOO:MACRO 
PRO.ECT NAME: 
LOCA110N: so• SANITARY NEAR ELF ATOOiEI.I 
PRO.X:CT NO.: B15-100.1A lT CORPORATION 

COP0020786 



+--
0 

I~ BORING NO. GATX-HP-1 w 
w ~:z--

COORDINATES ~ '"-

I~ 
w -0• w,_ -<-m 

I~ 
(1) -' ~ ,_ <--" .~ "':z (.) r;: 

:r ~d~ ~E 21:' DRIWNG REMARKS (1) 0 FIELD GEOLOGIST N.W.H. DA1I BEGAN 11-05-98 +-- .... 
I~ 

--:u 
~2 :::l <r 

o_ wLJO 

~ 
o..:; 00 a. OlECK[O BY N.W.H. OA 1I fiNISH EO w _,;z...J ::; (.) 

0 ~~e ~ APPROVED BY rnCXJND SURf AC( EL. 
TOTAL DEPTH :t-<.o' noN 0 m:., :t-m-' 

~ ~w R()Q( 0.5" 
Brown s~ty SAND. 5::t cOO<se; l5::t medium; SOX fon~ 30:t silL 

~ 
t!<: 

sm 

2.5" 
I.Ast mt Brown SANDY Sll T ~ sand; 60X silt. .3.o· 

Brown Sll TY SAND; o:s obove. 

f- m f-
f- 5 

i :sm 
- I.A,;t ~ Brown SILTY SAND; some os above. 
- §§ -

* f- :31 

Grey SIL 1Y SAND; some os above. 
~-w: wt 

<:rey sond~ SlsW :zo:t f"~ne sond. SAND (organics 5:t, loccitly 
rnl 

dense), 7 X no product odor. 
10 * "17 

- ~ ·~,~g:_ 
Grey SANDY Sll T. 

f- en! - wt 
-

R:>< 1.3.0' - Sot ~ey SILTY SAND: :zm:: coorse • 50::t medium; 15::t fine. 15X sill. 
- * 218 strong product odor. 

-
15-

-
wt sm 

- Grey SilTY SAND: some os oboYe; moderole product odor. 
-
-

~ -
-

~ 18.5" - ~ Orqonics, {wood_()fld rootlets). 19.0' - Grey SILT, moderate product odor, lOX f~ne sond; !>:t organics. 
20-

~ -
-

Grey SANDY SILT, moderate product odor, no organics, - m! - 1- no mica. 

-
-
- ~ Grey SANDY Sll T; some os obove. 

--
25-

SOTIOI.! Of BORING ~ 2-4.0 FEET 

-
. -
-
-
-
-
-

30 

-
-
-
-

f-

r 
35 
ORlWNG CO.: 
OR!WNG NETHOO: G:O-PROBE 

(J] SAMPUNG I.IElHOO: MACRO 
PRO£CT NAME: 
LOO.TlON: OlD lOADING RACK 
PRO£CT NO.: 815-100.1A 

!DRAWN BY j_t.U.S. IOiECKED~ I IFIL£ NAME & I I IT CORPORATION 
rlATF t fi-1<; oo t.~~~-~ ~~ I 

COP0020787 



>- '~ w 0: 
w ~ :z---.... 

::!0• 

~ ~ :::>"'~ ~ ~E' 
I z~~ ~ -.a. 
f- w...,o ii! t;l 0.~ 0. it::z-' w 

I~ 0 ::!wiD 
0.~ 

-<( 
Ul lui 1- 0 

1-
1- -· 

f- ·-'-

-
-
- o--

5-
-
-
-
-
-
- * 1- 17 

f-

f-

f- -
1-10 * 11 

-
-

1-
- 1-

f- -
1- -
1- -

-
15-

-
- o--
-
-
-
--
-

20- * 1- 23 -
-
-
-
-
-
- ·: 

1- ~ 
f- -
1-25 

-
-
-

1-
-
-

30-
-

f- -
f-

-
-
-
-
-

Wo- w 
tn -' <rz () ;:;: 

2t:: DRILLING REMARKS "' 0 
~z :::> 0:: 

00 Q. 

::!U 

88 
~ i.lst 

9W ~ ~{ 

List sm 

Mst ml 

sm 
lAst 

:8: 

Wt ml 

Wt 

~ 

~ 
Wt 

S& 

sm 

~ 

~ 

Wt 

ml 
wt 

BORING NO. GATX- HP-2 
N 

COORO!NA TES £:::...----

FIELD GEOLOOST N.W.H. DATE BEGAN 11-0S-98 

01ECKED BY N.W.H. OA TE fiNISHED 
APPROVED BY GROUND SURf ACE EL 
TOTAL O[Plli 24.0 

ION 
ASPHAll 25' 
RockfSoil 

2.0· 
Brown oil!y SAND; 40X medium sood; 20X f10e ::sond; 30X :silL 

3.5" 
Brown Sll T with sond. non plastic. 20X fone ::sond; no product od<><•.o' 
Brown SAND with silt: :some os 2.5-.3.5". no product odor. 

Brown SILT; non plastic; s!i<}ht product odor, lOX very fine 
send, liquifoes.. 
Grey SANDY SILT loose; non plastic. 15X f111e sond; slight 
product odor. 

G:<:eySAND, 20X coorse, ~)!; medoum, .}OX fine, lOX sat. 
s!iqht product odor. 

Grey SAND. some os above. 

Grey S.l.ND. some os above. 

Grey S.l.ND, slight product odor. 

Grey SILT; lOX fme send. firm. low plasticity. 

Grey SILT. non plostic, some os above; no _product odor. 

BOTTOI.I OF BORING "' 2-\.0 FEET 

11.5" 

20.5" 

35~~-=~~~L--L----~--~--~L_i__L __________________________ ~====~--~ 
ORIWNG CO.: C. TECH In 
DRIWNG UElHOO: CEO-PROBE 
SAMPliNG UElHOO:U,._CRO 
PRO£Ci NAi.!E: 
LOCA1lON: fRONT AVE. 
PRO£CT NO.: 815-100.1A IT CORPORATION 

OA..TF t F. ,c; oa lt.nOOf'\\IC"n ov J jr\IC"'t"' ••••o•n.rn 

i DRAWN BY I I.I.J.S.- l OiEO<ED BY I I flLE NAME & I J 

COP0020788 



( 

._ 

,ill 
BORING NO . GATX-HP-3 w ..., liz~ N .... 

!~l?w w COORD!NA TES £ w,_ 
(!) =! ~ <'-- -~ O:z 0 '-'-

I ,~e:~ 
Of 2::: DRILLING REMARKS (!) 0 FIELD G£<X.OGlST N.W.H. DATE BEGAN 11-05-98 ._ -:a. 

~z :::> 0:: 
n. ~~wo ~~ l'j 

0.._5 
00 Q CHECKED BY N.W.H. OA TE FlN!SHEO w Z..J 

0 wm 

I~ 
:::! 0 

APPROVED BY GROUND SURF AC[ EL Q~ 

'"' 
TOTAl DEPTH no· 

0 !vi 
nrsr:RtPnoN 

~& ROC)( 5 
~~ - ml Br~ :;![1 20:t medmm son d. W:t fine :rood. - 1.5" 

- ~~ ~SAND: 2D:t coorse; SOX medium: 20:t fone: lOX ~ 
- sm no product odor. 

- 3.o· 
- aro;m sondy SILT. noo ptoitic. no product odor. 10:t very fme sood. 
- 1---

~ 
troce mica. 

-
5 ml 

f-. Som• os obo.-e. 
1-- Slight product odor. 

- 6.5' 
- arown SAND: lOX coarse. 20:t medium: 60:t fin.:: lO:t s~C 
-
- 1- 9 
-
- * -

List sm 
10 

1.3 

* Somt OS obO"C. 
8 Wt Slight product odor. 

f-. - r-
f-. 17.5' 

ml Grev 'SANOY SILT: 1SX very f~ne sand. 1.3.0' 
- ::=D: .30X coors<:; 35X medium; .30:t fin<:; SX :Silt; 
- 1.3 Wt product odor. 
- * 15 ~ 
-

( - f- wt 
- Grey SAND; some os above; slight product odor. 
-
-
- sm 
-
-

~ 
-

20 Wt 

~ Grey SAND; with or9onics; 20:t coarse; SOX medium; 20X f10<:; 
f-. Wt !iX silt, SX f111e 9rovel, wood. organic debris. 

Slocl< sity SAND; some os oboYe. 775' 
Grey soody SILT, 15X fine sand, non plastic, no product odor. 

1- Wt ml -
- ~~i:n~:):· 25.5'± 25-
-
-
- ml Brown SANOY SILT: 5X f111e; orange, mottled: lo-« plasticity: 
- lo!st no product odor. no mica; firm: dry. 
-
-f-

1-- - BOTIQI.I OF BOR1NG ~ 28.0 FITT 
f-. 

f-. 

1--.30 
1-
f-. 

f-. 

1--
1--
f-. 

f-. 

1--
f-. 

1--.35 
ORIWNG CO.: G. TEO! 

[i] ORIWNG I.IETHCO: GEO-PROBE 
SAMPliNG t.IETHCO: MAffiO 
PRO.l:CT NAME: 
LOCAnON: fRONT AVE. 
PRO.l:CT NO.: 815-100.1A 

IT CORPORATION 
! DRAWN 8Y j M.J.S. I CHECKED BY I I Fll.£ NAME & I I nAn:- I F. 1C\ QQ IJ.nnn"'\-'"' r>'"' I - . 

COP0020789 



( 

.... 
~~ BORfNG NO. GATX-HP-4 w 0:: 

w :r; z ~I~ COORDINATES~ L_ 

::1 0• 

~~~~ 
w._ w 

3: ::>I=~ O:::z: UJ -' 
-~ u ;:;: 

I z;~ ~E 2~ DRILLING REMARKS IJ) 0 fiELD GEOLOGIST N.W.H. DATE BEGAN 11-04-98 ... -;0 
~:z ::> 0:: 

0. ~wo 0.~ 00 0. CHECKED BY N.W.H. OAT[ fiNISHED w §: 3 c5 10: I~ ;:10 
APPRO\!LD BY GROUND SURF AU [l. 0 a.~ -< 
TOTAL DEPTH 28.0' If) lUi 0 )F<;l.l-?11-' JN 

~ ~ ROO< 
9W 

Mst ~ 1.5 -
- ~ I<:Jm Uti Rock/Sand fill: mice laminae. ?0'" 

~ 5::t sat; -40:t coarse; -40:t medium; 15:t fir)Z 

~ 
f- List S8 

5 :sz -

f-
f- sm 
1- Mst tin<: sui y brown SAND; 50::t fine send; S:t medium sand; -'10=< silt; 
1- * f-. 8 micaceous. 

1- -
- List Brown saty SAND: scm<: OS above. 

10 

* 1 WI 
11S 

1- Gr<:y sandy SILT. 
Grey sandy SILT; 15X fin<: sand; low plasticity. no product ode<. 

ml 

~ 14.0" 
Grey silty SAND; 30;< coarse; 25::t m<:dium; -40::t fin<:; S::t silt. 

15 sm 

r- 16.0" 
Grey sandy SILT: 15::t fin<: send; low plastici! y, no product odor. 

1- - ml 
f- -

- 18.0" 

-
~i' Slfty SAND;. (slight product odor); 30::t coarse; 25:f medium; 

fine; 57. sill. 

20 1- WI 

sm 

* 4 
Grey silty SAND; lOX silt; -40::t medium 30::t ecorse; 20::t fine. 

?35" 

1- WI Grey sandy SILT. -

25 
Grey sandy SILT: SX fm<: sand. 

ml 
Non plastic; root traces; organics; no product odor; with mica. 

Wt 
:ll 

BOTIOM OF BORING ~ 28.0 FEET 

30 

1- -
1-
f-

.. -
-

.35 
DRlU.ING CO.: G. lEOi 

[i] DRilLING MEiHOO: GEO-PROBE 
SAMPUNG LIEiHOO:MACRO 
PRQ.£CT NAME: 
lOCATION: FRONT AVE. (NEAR SCALE) 
PRO£CT NO.: 815-100.1A 

IT CORPORATION 
!DRAWN 8Y I M.J.S. I OiEO<ED SY I jfiLE NAME & I I 

f)ATr" j s:;._,c,_ en ·- .... 4 ---- -·. 

COP0020790 
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w <r ..... ~2---....._ 

:l 0• 
~ ::>~"~ 

ciE 
~ 

zg~ -.n 
w'-"o 0.~ (l_ -';z...J w O.Ldrn 

D ~a~ 

"' 0 

5 

* 9 

10 

9 

15 

20 

9 

25 

30 

w w.__ 
"' -' n:z (.) L: 2}:! DRILLING REMARKS lfl 0 

6~ 
J <r 

0. 
;10 

DRY 

ml 

G NO.GATX-HP-5 
N 

COORD!NA TES "-£ ___ _ 

Crushed ROO< roodbed 

DArr 8£GAN ______ ~11~-~0~2~-~9~8 
OArr FlNISH[D 11-02-98 

GROUND SURr AC[ [L -----

Coor.se brown SillY SAND: poorly sorted; lOX :silL 

Stiff brown SANDY SILT; 5% fone :send; <J<ey mottle; no organics; 
no odor. 

SILT; os obove; no odor. 

Brown SANDY SILT; 20% fone :sond. 

Brown SillY SAND; 15% fine sond; slight oronge mottle; troce 
organics; no product odor. 

Brown SANDY SILT; 10% line sond; troce mico; no product odor. 

Brown SILT; as obove. 

Sondy brown SILT; 10% f10e sond. 

SANDY SILT; 20X fone sond; coorser than oboYe. 

BOTIOM OF BORING ~ J2.0 FEET 

35~---L~~--L---i-____ L_ __ ~----L_~~--------------------------------------~ 
ORIWNG CO.: O::OTECH 
ORIWNG t.IE1HOO: GEOPROBE 
SAUPUNG NE1HOO:MACRO 
~CT NAME: 
LOCAnON: 51ST AV£. (GA1X SIDE) 
~CT NO.: 815-lOO.lA 

ORA'il1i BY 

DATE 

IT CORPORATION 

COP0020791 



,_ 
w 
w .... 

i:: 
o_ 
w 
0 
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10 

15 

20 

25 

30 

ORlWNG CO.: GEOTECH 
ORIWNG I.IETHOO: CEOPROBE 
SAMPUNG METHOO: MACRO 

DRILliNG REMARKS 

PRO.ECT NAME: 
LOCATION: 61ST AVE. 
PRO£CT NO.: B15-100.1A 

w 
Ul -' 
(.) L: 
Ul 0 
:::> <r 

[l_ 

ml 

sm 

GATX-HP-6 
N 

COORDINA ITS c"-----

OA~ 8[GAN _____ 1~1_-~0~2-_9~8~ 

DA ~ FINISHED 11-07-98 

GROUND SURF AC[ EL ----

Br0>m SANDY SILT; lOX f10e sand; troce chorcool ond rootld:s. 

Brown SANDY SILT; o:s obove; no product odor. 

Stiff; brown; SANDY SILT; 20X fone sand; (troce mico flokes). 

loose brown SANDY Sll T; o:s obove. 

Groding less sand. 

Grading more send. 
Brown SILTY SAND; 20X silt. 

Brown SANDY SILT; lOX f10e :sond; non-plo:slic; no product odors. 

Brown sondy SILT; loose; non plsolic; lOX fon" send; no 
product odor. 

Groding mor" ron., scond. 

~ Yf!f"Y fone SAND; mice flokes. 

Grading less SAND. 

Sliff brown SANDY Sll T. 

Brown SILTY SAND; 1SX S~1t no product odor. 

SOTIQI.I OF BORING • .36.0 FEET 

IT CORPORATION 

COP0020792 
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w 
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10 

15 

20 

25 

30 

82 

80 

w,._ 
"'z 
2t' 
~z 
00 
:lU 

WET 

WET 

YI£:T 

YI£:T 

WET 

YI£:T 

DRILliNG REMARKS 

tn 
u 
tn 
::> 

ml 

w 
-' 
<;: 
0 
n: 
Q 

NO.GATX-HP-7 
N 

COOROINA TES £=.___ __ _ 

OA~ BEGAN ______ ~l~l-_0~4~-~9~8 
OA~ FINISHED 11-0"1-98 
GROUND SURr ACE [L. ___ _ 

Coor.oe brown SANOY SILT; 15X very fon.: sond; slight grey and orange 
mottle lroce mice ood ocgonics. 

Brown SANOY SILT; mico flakes lOX fone sond; 1mt sat; 
non plos!ic; no product odor. 

Brown SANDY SILT; os above. 

loose. 

Brown SANDY SILT 20X fone sond; non-ploslic; no product odor. 

Brown SANDY SILT; 5X f111e sand; lroce mico flake; non-plastic; 

BOTIQI.A OF BORiNG = 32.0 fEET 

35~--~~~---L---L-----L----~--~--~-L-----------------------------------------4 
OR1WNG CO.: CCOTECH 
OR1WNG MElHOO: GEOPROBE 
SAMPLING MElHOO:MACRO 
PRO.l:CT NAME: 
LOCAnON: 61ST AVE. & aJL£8RA ST. 
PRO.l:CT NO.: B15-100.1A 

ORA'M-1 BY D-iE0<£0 BY 
DATE 

IT CORPORATION 

COP0020793 



( 

,_._ 
GATX-HP-8 w 0: 

w ~2_.... ..._ 
w ::!0• w,_ 

"' -' 2:= :::>~='~ ""2 0 i: 
(:: 2~~ 21:':' DRILliNG REMARKS Ul 0 fiElD GEOLOGtS1 N.W.H. OAT£ BEGAN 11-0-4-98 

~2 :::> 0: wi..<IO 0. CHECKED BY OAT£ FINISHED 11-04-98 0. -':z-' 00 l:n'l'!:i w o.LJro ::::!0 
APPROVLD BY GROUND SURr ACE [L. 0 ~ ll-.__., 

"' TOTAL O[PTH 
0 

GRAVEl roadbed with sill ond sand. 

:sm 
Brown SAND; 10:t sat; :soctcd. 3.5" 

Oork brown SANDY Sll T •ith 15:t medium fine sand; with grey 
5 and orange mottle: non-plost.ic: trace organics. 

* 
Brown SILT wi!h 10::>:: fine sand; non plastic; no product odor. 

* 
10 

mt 

WET 

Loose; brown SANDY Sll T; 15:<: fone sand; non plastic; tmce mice. 

* 8 SAT 

15 
Trace organics; root traces. 

Sl. 

20 

25 

Brown SANDY Sll T as above. 

Brown SANDY SILT; 10:<: fme SAND; non plosUc; no product odor. 

30 

Stiff grey SILT; 10:<: fine send; non plastic; no product odor. 

BOTIOM OF BORING = 32.0 FEET 

35~--~~~--~~----~----~---L~--~-------------------------------------; 
DRILLING CO.: G£0TECH 
ORIU.tNG METHOD: GEOPROBE 
SAMPUNG t.IETHOO:MACRO 
PRO.£CT NAME: 
LOCATION: 61ST AVE. & CULEBRA 
PRO.£CT NO.: 815-lOO.lA 

IT CORPORATION 

COP0020794 
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a_ 
w 
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10 

15 
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* 

* 

80 

.350 

.320 

w._ 

2§ 
~z 
00 
::<U 

WET 

SAT 

WET 

WET 

WET 

DRILLING REMARKS 
Vl 
u 
Vl 
:::> 

w 
-' ;:;: 
0 
0: 
n. 

GATX-HP-9 
COORDtNA TES N;,:[------

DATE BEGAN _______ I~l_-~0~.3~-~9~8 
DATE rtNISHEO 11-0.3-98 
GROUND SURF ACE EL. ___ _ 

Oorl< brow-n SANOY SILT; 20:t sond; •ith 9rovd ond organics: non 
plastic; no product odor. 

Bro..n S .. .NDY SILT; S-10X fin., "'and; low ploslicity. 9fey and 
oronge mottle; no product odo<. 

Brown SANDY Sll T; os obove. 

Loose; brown SANDY SILT; 10:'<: very fine sand; 90% silt. 

Stiffer, moderate plastic; s,; sand ( fone). 

Sll T; as above. 

Brown SANDY SILT; 10:t fme sand; trace mica flakes; non ploslic; 
no product odor. 

Brown SANDY SILT; as above. 

Grades more send. 

BOTTOM OF BORING ~ 32.0 FEET 

35~--~-L-L--~---L-----L----~--~--i_~----------------------------------------~ 
DRILLING CO.: GEOTEOi 
DRIUING MElHOO: GEOPROBE 
SAMPLING MElHOO:MACRO 
PROJECT NAME: 
LOCAnON: CULEBRA AVE. 
PRO£CT NO.: 815-100.1A 

IT CORPORATION 

COP0020795 
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10 
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30 
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* 

6 

1.3 

5 

w,_ 
n:z 
21:' 
~z 
00 
::::!U 

WET 

WET 

YI£T 

WET 

ORILUNG REMARKS 
"' u 

"' :J 

w 
-' ;;: 
o· 
0:: 
n. 

O.GATX-HP-10 
N 

COORDINATES ,__r ___ _ 

FlELD GCOlOOST,__ __ _:_N'-'-.W'-"."-'H"-. OAT£ BEGAN ll-04-98 
OlECKEO BY N. W.H. DATE f!NISH[D 11-04 -98 

APPROV£0 BY GROUND SURr ACE EL ___ _ 

TOTAL DEP1li -----=~= 

Cr=hed ROO< roodbed. 
Roa< mixed with :s~lt ond sond. 

Oori< brown $00dy SILT with chorcool; rootlets and lOX ftnc 
to medium sond. 

Non plo•tk. no odor. 

Brown SILT with fewer organics. 

Strong p<educt odor. sheen on water. 

oronge mottle; troce 

Grey SILT with troce send; non plastic; moderote product odor. 

SILT; as above. 

Grey SANOY Sll T; os above. 

Coarse brown SANOY SILT; loose; non-plastic; no product odor. 

Grey SANDY SILT; 20X font: send; foinl product odor. 

BOTTOI.I Of BORING c .32.0 fEET 

35~--~~~--~--L---~L----L----L-~~--------------------------------------~ 
ORlWNG CO.: GC:OTECH 
ORlWNG METHOO: Gt:OPROBE 
SAMPUNG a.cElHOO:MACRO 
PRO.ECT NAI.IE: 
LOCATION: OJL£8RA AVE. 
PRO.ECT NO.: 815-100.1A 

IT CORPORATION 

COP0020796 
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DRILLING REMARKS 

(fJ 

u 
en 
:;) 

w 
.J 
L: 
0 
n: 
Q 

B NO.GATX-HP-11 
"' COOROINA TES £~---

GRAVEL roodbed ond fill moteriol; brid<: sond; :s<ll 

Brown SANDY SILT; 15X line sond; block and orang<: mottle; non 
plostic; no product odor. 

Brown Sll T; 5X rooe zond; troce orgonics; low plasticity. no 
product odo<. 

Grey SANDY SILT; 5X line sond; trace mica; moderate plosticily. 

Grey Sll T; OS obove. 

Stiff grey Sll T; os above; lOX line sond; low plasticity. 
no product odor. 

Relusot ot 17.0 feet. 

BOTTOM OF BORING = 17.0 FEET 

35~--~~~--~--L---~L---~----L--L~----------------------------------------4 
DRIWNG CO~ G£0TECH 
DRIWNG METHOO: CEOPROBE 
SAMPUNG NETHOO:I.IACRO 
PROJECT NAI.IE: 
LOCATION: CATX MAINTENANCE AREA 
PROJECT NO.: B15-100.1A 

IT CORPORA110t\ 

COP0020797 



Op 

Op 

l.tst 

Mst 

Wt 

15 
Sot 

20 

25 

30 

DRILUNG REMARKS 

til 
0 
til 
:::> 

sm 

w 
-' 
~ 
0 
<r 
0. 

BORI G NO. GATX-HP-12 
N 

COORDINATES £!:..-----

FIELD GECX..OOST,___ _ _____:.N::.:...W'-".:.:.:H::.... OA1I BEGAN "1-1-99 

CHECKED BY N. W.H. OA 1I FINISHED -------
APPROV[O BY GROUND SURI ACE EL. ___ _ 
TOTAL O[PTH ___ .....:.::.~""' 

sz. Brown SlLTY SAND; o:s above; no product odor. 

Brown SAND; o:s above; no product odor. 

Slough; brown SAND. 
Block SAND in foinl odor. 

BDTIOI.4 OF BORING ~ 16.0 FEET 

35~;o~~~D£ __ L_ __ L_ ____ ~----L----L __ L__l ______________________________ ~iiiiiij~-l 
ORIWNG CO.: CASCADE 
ORIWNG NETHOO: GEO-PROBE 
SAJ.IPUNG NE1HOO:NACRO 
PRO.ECT NAME: 
lOCAllON: GS by so• Sanitary and fence 
PRO.£CT NO.: 815-100.1A IT CORPORATION 

COP0020798 



>-
w <r 
w ~z.-. '"- ::IO• 
~ ::>I=~ 

~E :r zg~ 
-;Q ,_ 

wwo n.:; 0. O:z_. w 
0 ::Iwm 

.-,:0. ~ 

"' 0 

Op 

Dp 

5 0 

* 

WI 

0 
l.lst 

10 
Sot 
Sot 

ORlWNG CO.: CASCADE 
ORlWNG I.IElHOO: CEO-PROBE 
SIU.IPUNG I.(E1HOO:I.IACRO 
PRO.ECT NAME: 
l.OO.llON: By CS ROOFING 
PRO.ECT NO.: 815-lOO.lA 

In 
(.) 

REMARKS In 
:::> 

rnt 

BORING NO. GATX- HP-13 
COORDINATES ~ w 

.J 
i;: 
0 nELO Gl:OLOOST 
tr 

N.W.H. DATE BEGAN 3-31-99 
0. CHECKED BY N.W.H. OA TE fiNISHED 

GROUND SURr ACE [L 

1.0· 

GRAVELLY SILT. 15X 9rovel; brown; no prodod odor. 

Brown SAND; os obove. 

Brown SAND. very fono:, 40X sill. 

Cone sond. 

Gr~y SILT; os obove; no prodtJcl odor. 

GRAVEL. fme. 
Block Sfo.ND; medi<Jm to fine; no prodllcl odor. 

T roce fine GRAVEL 

BOTTOM OF BORING = 20.0 FEET 

IT CORPORATION 

COP0020799 



' 
I 

,._ GATX-HS-1 w 0:: w ~z..-. N ..._ 
w COORDlNA TES E ::rO• w._ 

(!) ..J 
~ ::>I=~ .~ o::z 0 L: 

zg~ ~E i=?~ DRILLING REMARKS Ul 0 fiELD GEOLOOST N.W.H. DATE BEGAN 10-26-98 X 
t-

-;0. !:"z ::> 0: w...,o Q_~ 0. D-IECKEO BY DATE FINISHED 0. _J:Z...J 00 !HHI w o....,rn ::fO 
[l. 0 ~n~ 

Ul 

0 

List 

* List 
Dark lxo1o11 ond block. poorly 9rock;{! SAND, 15!( f>ne sond, 

sm 
75X me<foum sood. 50X coorse sond, lOX sill; slight prod<Jd odor. 

Wt 'Sl. -
5 * Sond os above. 

ml 

10 
Some 9"'Y sandy SILT. 

Ms! 
Slight product odor at 12 feet, low plasticity. 

BOTTOM OF BORING = 12.0 FEET 

15 

20 

25 

30 

35J----L-LJ---~--~----L----2 ____ i__L __ L_ ______________________________________ ~ 

ORIWNG CO.: CRISSMAN 
ORIWNG MElHOO: DIRECT PUSH 
SJoJ.IPUNG LIETHOO: IJ.ACRO 
PRO.ECT NALIE: 
lOCAllON: Tl< 2/52 CJo.TX SOUTH YARD 
PRO.ECT NO.: 815-100.1A 

IT CORPORATION 

COP0020800 
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I~ ::!' 0• 
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I~ o_ -'z.J Iii w o_.,_,m 
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-
- * 1-::::-
-
-
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5 

-
-

1- -
1-
1- -

-
-
-

10-
-
-
-
-
-

15 

-
-

20 

-
-

25 

30 

-

w._ 
.~ 0::2 

OE 2::' ORIUJNG REMARKS -:a. 
~2 o_~ 00 
::l'<..l 

329 Mst 

2-« Wt 

WI 

w 
"' .J (..) 1: 
lJl 0 
:::> IY 

Q_ 

BORING NO. GATX-HS-2 
N 

COORDINA 1ES ,__£ ___ _ 

FlELO G£0LOOST N.W.H. DATE BEGAN 10-26-98 

CHECKED BY N.W.H. OAT[ tiNISH[D 

APPROVED BY GROUND SURF AC[ EL 
TOTAL DEPTH a.o· 

nF<; !li 
. ow ~ ROD< o.s· 

SAND: dork brown; 9rodi"9. dowoword to block; poorly~ 
· · · 50X coor-se; 30X medium to fine; 20X :silt. 

:;z. Block SAND. :strong odor. 

BOTTOM Of BORING r -4.0 FEET 

35J----L-LJ_--~--J_----~--~L---i__L~~--------------------------------------~ 
OR!WNG CO.: mSSMAN 
OR!WNG MElHOO: DIRECT PUSH 
SAMPUNG t.I£1HOO:MACRO 
PRO.ECT NAME: 
LOCATION: ll< 2/52 CATX SOUlli YARD 
PRO.ECT NO.: B15-100.1A 

I 
IT CORPORATION 

COP0020801 



t- ..J BU!-(lNG NO. GATX- I-IS- 3 ..... 0:: 
w 

t58:--
-< 

N > ..._ 
>- 0:: w COOR01NA TES c 

~ 
::ij;:<D <r w w,_ 

(11 ..J 
::::> <"- >-- ~ IY :Z L: ~ qE (.) 

::z: :z:~~ "" 
21::' DRILLING REMARKS (11 0 fiELD G£0LOG1ST N.W.H. DATI BEGAN 10-26-S!O 0 -:a. ::::> a: ..... wwo (.) w 0.~ ~2: 0. CHEO<EO BY N.W.H. DATE flNISHEO Q ...JZ....J w ..J 00 w o...,rn <r n. ::!0 

APPROV[D BY GROUND SURr Act: EL. 0 ~ll~ :l 
-< TOTAl DEPTH 8.0 ({) 
<n or <;<.RIP Tl 01~ 0 

-

~ 
qw ROO< o~· 

Dork brown SAND: poorly sorted; 40::< coorsc; .30::t medium; 

List 
20::< fine; lOX silt. 

* ·- 59 ~ 81od< SAND: few quorlz groins (.mite); 50X coarse; 20::< medium 

I 15::C fine: l5::C silt. 
WI 

*~ ~ 
:sm 

1~1 "Sl - Strong product odor. -
5-

-
-
- E !') 
- Grey SILT: 90X sat: lOX fine :sond; no mottling or roo( troces: 

J.lst mf stiff; low plastid! y. 

1-
SOTIOI.I OF BORING = 8.o n:n 

10 

-

-
-

15-
-
-

-
1- -
1-
1- -

-
20 

-
-

-
-

-
25 

-

.30 
-

-

-
.35 

DRilliNG CO.: miSS).{ AN 
DRilliNG ME1HOO: PROBE m SAMPUNG lo1E1HOO:MACRO 
PRO..OCT NAME: 
LOCAnOO: 1l< 2/52 GATX SOUTH YARD 
PROJECT NO.: 815-100.1A 

ORA""' BY I M.J.S. I OiEO<ffi BY 1 jflLE NAME & I I 
IT CORPORAT!Ot' 

DAtE l 8 02 99 \APPROVED BY l \DISK NUMBER- j I 

COP0020802 
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-
-
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f-
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f-

15 

-

20 

-
-
-
-
-

25 
f-

f-
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1- -
-

w._ 
~ o:z 

c?E 2t' 
--:U ':!'z Q_~ 00 

::10 

M:>t 
6 

WI 

59 

Mst 

DRILliNG REMARKS 

B<i 

w 
"' ..J u ;:;,: 
Ul 0 
::> 0: 

CL 

• QW O,R,ii 

BORING NO. GATX-HS-4 
N 

COORDINATES E:__ ___ _ 

FIELD GECX.OOST,_ __ _,_N"'-.W'-"."-'H"-. DAlE BEGAN 10-26-98 

CHECKED BY N W H DA IT fiNISHED ------

APPROVED BY GROUND 9JRf AC( EL. ----

T01AL DEPTH 80~!<;\.RIPT!ON 
GRAVEL OS 
Brown. poorly <)"oded SAND; SOX coorse; 2~X med;um; 
15X fne :>and; lOX silt; no product odO<'. 

foint prodLJd odO<'. 

SAND: 50X c<>O<'S<:; 25-:t med;.,m; 15:X fine!; lOX silL 

free producl; thin consistency. filling 10-20X of pO<'es; 9rey SILT. 
lOX fne :sond. low plo:sticity. pelrolrom hydrocorboo:s. 

BOTTOM Of BORING ; 8.0 fEET 

-

35~---L-LJ_--~--~----L---~----L--L~L_--------------------------------------~ 
DRIWNG CO.: CRISSMAN 
DR!WNG J.IElHOO: PUSH PROBE 
SAMPUNG MElHOO; MACRO 
PROJECT N.AJ.(E: 
LOCATION: 1K 2/52 CAiX SDUlH YAAO 
PROXCT NO.: B15-100.1A 

DRAWN BY I M.J.S. I OiECKEO BY I 
OA IT I 8 02 99 !APPR()Vf'n RY I 

j flLE NAME & I 
lnr<::v tJIII.IOr:"D f 

l 
IT CORPORAnON 

I 

COP0020803 



( 

t-
t-

t-

t-

t-

t-

t-

t-

.... 
w 
w .._ 

~ 
Q. 
w 
0 

5z ~~ 
~g~~~~~ w,_ til ~ 
~g~ ~~~~ 1 ~ sl 2 § ~ ~ ncLO GEOLoosr,_ __ -'-N-"-.w~_"',;"-_ oAn: BEGAN 11-03-98 
~wo ~~ a.·._5 6 ;;'5 o. O!E0<£0 BY N.W.H. DATE FINISHED _____ _ 

~ ~ e l<r :l 
0 

APPROVED BY GROUND SURf ACE [L. ----

BORING NO. TOS-HP-1 
"' COORDINATES("' ___ _ 

til 1 .~ TOTAL DEPTH ?8.0 

0 ~-~-r'wlr_ll--~----~~~---r--:~~~--- ~H~l nr~\.RIPTION 
- ~ ~~---~---------------------------------1~.071' 
_ gw -p~ _Bood~rovd. 1.~:) 
- Fine grey ~ilt~ SAND; lOX coorsc: .30X medium; !>OX fmc: lOX ,_.!.: 
_ <10 product odor. 

-
-
- P-
- , .. 

5-
- 1;:: 

- ! . 

,.:-
-
- ~ 
-
-

10- * 
-,-

- I c.:: 
- :~. 
- ·: .. 

- r-
-
-
-
-
-

15-
-
-
[ 

-
- ,, 
-
- -· 

- :::· 

-
-

20-
-
-
-
-
-
-
-
-

25-
-
-
-
-
-
-
-
-

30-
-
-
-
-
-
-
-
-
-

Dry 

Mst 

sm 

25 l.!st 

Wt 

Sot 

Wt 

Wt 
mt 

~ 

Grey ,;w(y SAND; 207. coor:oc • .o\0::<: medium; 35::<: fine; 5A silt; 
no product odor. 

Grey s~ty SAND; fine to medium: 20X coarse: 5X sill; 
faint product odor. 

Gr<!y snty SAND; 20X coorsc, .o\OX medium; 35X fine; 5;<; :silt. 

Some os above; strong product odor. 

Strong product odor. 

Gr<!y silty SAND: 20;<; coorse; 30X medium, .WX fine; lOX silt; 
strong product odor. 
Some os above; moderate product odor. 

Grey soty SAND; 30X coarse; .Wx medium; 207. fine; lOX sat. 

~ey s;'ndy SILT; 90X _:silt; 107. fine :sand; ond organics (root 
traces): non-plastic slight product odor. 

BOTTOM Of BORING = 28.0 FEET 

35~--~~~--~--~----~--~----L_~_J--------------------------------------~ 
DR!WNG CO.: GEOlECH 
DR!WNG METHOD: CEO-PROBE 
SAMPUNG MElHOO:MACRO 
PRO..l:CT NAME: 
lOCAllON: fRONT AVE. 
PRO..l:CT NO.: 815-.}()().tA 

IT CORPORAT!Oi< 
• ORAWN SY l _!.I.J~S- I OiEO<ED BY I IF1L£NAME&j J 

DA1E I 6-15-99 +"'" IVU..I ..§:~'_ j j!)(_Sl< __!-1\JMBER I l 

COP0020804 
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DRILliNG REMARKS 

Dry 

i.lst 

List 

:a: 
163 

List 

List 

List 

Wt 

Wt 

Sot 

i Sotft,lst 

Solfi,lst 

Vl 
0 
Vl 
::> 

ml 

"m 

w 
.J 
;:;:: 
0 
n: 
n. 

IHIIH 

BORING NO. TOS-HP-2 
COORD!NA TES ;;..~----

k;pholt 

Rood C]fOY'd. 

Giey Sll.T, lo... pi~ sond. no product odor. 

Grey SAND; 20X fooe, 50X medium. 25X coarse., SX :silt 

Grey SAND; :some os obove. 

No sheen on water; no product O<J()(_ 

SAND; <yey, :silty. SX :silt; :sli9ht product odor; 20X fone, 
SOX medium, 25X coarse. 
No sheen on water. 

Llodero!e product odor. 
SAND. qrey, some os abo.,. 
Sheen on water. 

Grey SAND; some os oboYe. 

Grey brown SAND; 20X coarse; 50X medium; 75X fone; S:t silt. 

SAND; :some os above. 

No product odor. no sheen on ..-oter. 

2.0' 

7 7S' 

28.5' 
Grey liOOdy SILT non-plastic; S:t very fone sand; no~ odor. 

Harder. 

ml Bro1111 Slll; S:t f10e sood. dense. 

35-
-

Grey SlLT: noo-plostic; SX fme sond; no product odor. ~ 

'~·~~·:~: ~ __ j_ ____ j_ ____ ~~~~~----JL __ lltllill __ _:~==~::~~~::~===: ______________________ __J . i=' ~ As obow: with t;;rey brown motuirl9. :==. 
-DRILJJ,+.N.,.,...G.,.,....-CO.: ILUi 

ORIUJNG I.IETHOO: CEO-PROBE 
SAMPUNG I.CElHOO: MACRO 
PROJECT NAI.IE: 
lOCAllON: fRONT AVE. 
PROJECT NO.: 815-300.1A 

rr>RAWN8Y 1 t.I.J.s. 1 OiEO<EDBY 1 

BOTTOU: ~ SOO!NG - 36.0 FEET 

I rr rnRPOl?A-nnt.: 

COP0020805 
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w 
w 
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3: 
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.~ O:::z: 
I 

Of 21::' ,_ -:c. 
~2: 

0. a..,::. 00 w ;::l'O 0 

0 

Mst 

Ory 

List 

5 

105 

l.lst 

10 

List 

* 138 

15 

20 * WI 
395 

Wt 

* 27 

25 

Wt 

30 

ORIW!IG CO.: G. lEQ-l 
ORIWNG loiElliOO: CEO-PROBE 
s,..t.UPUNG I.IETHOO:M.A.CRO 
PROJ:CT NAI.IE: 
t.OCAllON: FRONT AVE. 
PROJ:CT NO.: 815-300.1A 

til 
0 

DRILLING REMARKS til 
:::> 

srn 

sm 

ml 

w 
--' ;;: 
0 
0:: 
a. 

EO NG NO. TOS-HP-3 
COORO!NA TES ~ 

HELD GECX.OOST N.W.H. DATE BEGAN 11-0~-98 

D-lECKED BY N.W.H. OAT( FINISHED 

APPROVED BY GROUND SURf AC( EL. 
TOTAL DEPTI; 

Rood qovd. 

Brown silty SAND; 50X fine sond; 20X medium sond; lOX 
coors<: sond; 20X silt; sheen on water, no product odor. 

Brown silty SAND; JOX coarse; 55X fone to medium 
l5X silt; she= on water; no product odor. 

No sheen on water; no product odor. 
vey silty SAND; 20X coarse; ~ medium; 25X f~ne; 15X silt. 

Sheen on water; strong product odor. 

vey s.lty SAND; 15X coarse; 20X medium; 45X f~ne; 20X silt, sill 
lenses 1/4"; strong product odoc. 

vey silly s.&.NO; 20X coarse; ~ medium; 25X f10e; 5X silt; no 
sheen; no product odoc. 
vey silly S-l.ND; some OS ObOYe. 

Sliljlt product odor. slight sheen; grey silly s.&.ND; some 
OS above. 

vey silly s.&.ND; 30X sill 
vey silly s.&.ND; some o:s cbove.. 

sondy SILT: lOX rone sood; no product odor; no sheen; low 
root no mica. 

BOTIQI.A OF BORING = 32.0 FEET 

IT CORPORATION 

COP0020806 
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ORILUNG REMARKS 
Ul 
u 
Ul 
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BO 0. TOS-HP-4 
COORDINATES N::=-[----

fiELD GEOLOOS1,__ _ __:N-'-'.-'"w"'-.H"-. O,t,T[ BEGAN -----'-l-'-1---::.0=.3_-.:::9::...8 
OiEO<ED BY N.W.H. OAT[ fiNISHED ______ _ 

APPROVED BY GROUND SURf ACf. [L. ----
TOTAL DEPTH----=~= 

roodbed. 

lOX medium sand; 30X silt. 

Bro.., silty SAND; 20!1: coarse; 50:1: medium; 20::<: fOfH:; lOX sill; 
no product odo<. 

Brown suty SAND; 20:Z coarse; 15% 1one; 30% medium: 15% sill; 
no product odo<. 

Bro.., silly SAND; 50:<: ftne; 15::<: medium 15% coarse; 20% sR 

Depth to water opproximotely 18.-'1 ft. 
SL Brown SAND; 20% coarse; 60::t medium; 15% fine; 5:::<; silt. 

Grovel .25" 
Browr sond; 5X silL 

Some os cbove; no product odo<. 

Grey SAND; 30% coarse: 50:t medium; 20% fine; troce silL 

Grey SAND; some os obove. 

BOTIOM OF BORING 32.0 FEET 

35~--~~L-~L---~---L----~---L~--L-----------------------------~-------1 
ORIU.ING CO.: GEOTEOi 
ORILUNG METHOD: G£:0-PROBE 
SAA!PUNG METHOO:MACRO 
PRO~CT NAME: rn 

IT CORPORATIO!-l 
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ORIWHG CO.: C£0TEOi 
ORIU.ING LIElHOO: GEOPROBE 
SAUPUNG UElHOO; MAOm 

DRILLING REMARKS 

Ill 
u 
Ill 
::> 

sm 

ml 

ml 

w 
.J 
t;: 
0 
0: 
0.. 

NO. TOS- HP- 5 
COORDINATES N=-E ----

FIELD GE<X.OOST'------'N-'" . ..:.:W-"-.H.:.:..· OA TE BEGAN ___ _cl:..::Oo_-_,_1_,_~_--"-9"'-8 
CHECKED BY ____ N_._w_.H_. DATE fiNISHED 10-l.o!-98 

APPROVED BY ___ ~-=--
TOTAL DEPTH 

GROUND SURF AU El. ___ _ 

Crushed ROO< roodbed. 

Grey SILTY SAND (stained) 20X silt; grading foner; strong 
product odo<. 

20X fone sond. 

Brown SANDY SILT with 15X fme sand; non-plastic; no product odor. 

Stiff; grey-brown SILT; lOX ron., sand; no product odor. 

Stiff; grey SILT; with lOX fine sond with grey ond orange 
mottle; low plosticit y. 

Grey SANDY SILT; os above. 

No recovery. 

Grey SANDY SILT; cs above. 

Ton lOX frne sand. 

BOTIOM OF BORING = 28.0 FliT 

IT CORPORATION 
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ORIWNC CO.: CC:OlEQ-l 
ORIUJt;C WETHOO: GEOPROBE 
SAMPliNG t.IElHOO: t.IACRO 

DRILliNG REMARKS 

(I} 

0 

"' :::> 

sm 

ml 

w 
.J 
c: 
0 
0:: 
n. 

B 0. TOS- HP- 6 
COOROINA TES ~=------

FlELD GEOlOGIST,_ ---'-N::.:.· W.:.:.·o.:.H::... OA TE BEGAN ____ 1,_,0,_-_,1-'4'---"9=8 
~EO<ED BY ____ N_.w_._H_. DATE flNISHEO 10-14-98 

APPROVED BY GROUND SURF AC£ EL ___ _ 
TOTAl DEPn-t 

Brown S!t.TY SAND with lOX silL oogutor fill; :sood; no product 
odor. 

SAND os above. 

2.5' 

Ught grey Q.AYfY SILT with lOX fme sond; block ond orange molt!e; 
moderate plasticity; no product odor. 

Loose; coorse brown SILT to very fine sond; 15::t fine sond; 
non plastic. 

Stiff grey SANDY SILT. 

Stiff; ton SILT; with lOX fine sond; low plasticity; no 
product odor. 

BOTIOM OF BORING = 28.0 FEET 

IT CORPORATION 

COP0020809 
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zg~ ~~ DRILLING REMARKS en 0 
~ -;o.. 

~z :::> 0:: wwo a_~ a_ a_ 
~~~ 00 w :::!'0 

0 ~a.~ 

BO NO. TOS- HP-7 NG 
N 

COORO!NA 1ES£ ,_ ___ _ 

RELD GEOLOGIST L --~N.:.:._W~_H"-_ 

D-IECKED Bi' ___ -----'-N-"-.W.:..:.-:.:cH"-_ 

DATE BEGAN _____ ~l~0_-~,~~--~98~ 

DATE FlNISHED 10-l~-98 

GROUND SURF ACE EL ___ _ 
cn 

0 

20 
Stiff grey SANOY SILT; no product ode<_ 

Stiff grey Sll T; 10X fine sand; low ploslicily: no odor. 

25 BOTIOM OF BORING ~ 24.0 FEET 

30 

35~--~~~--~-~---~--~----L--L~--------------------------------------~ 
ORIWNG CO.: CC:OTECH 
ORIWNG UETHOO: GEOPROBE 
SAUPUNG UETHOO:UACRO 

IT CORPORATION 
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BO NG NO. TOS- HS-1 
COOROINA TES ~s------

FJELD GEOLOOST,__ _ __;_N:.:..W:.:.:·""'H-'-. OA1£ BEGAN ___ _:1~0:::.:-~2.!..7..:.-.=.9~8 
CHECKED BY ___ __;_N~.W~-~H-'-. OA1£ fiNISHED 10-27-98 

GROUND SURF ACE EL. ___ _ 

8rO'«Tl SILTY SAND; 50X coarse; lOX medium; lOX foOt 

send; 20X sUt; no product odor. 

Some brown SAND; no product odor. 

sm SAND os above; less sill; moderole product odor. 

Groding dori<ef 

Grey-block SAND. 

Oori< C}<ey SAND; o:s obove; faint product odor. 

BOTTOM or BORING ~ 16.0 FEET 

35~--~-L~--~--~----L---~ ____ L__L~----------------------------------------~ 
ORIWNG CO.: CRISSMAN 
ORIWNG loiElHOO: TRIP DO /HAMMER 
SAUPUNG loiElHOO: MACRO 

-----+~~~~AMB·~----------------------------
LOCA TION: NEAR ll< 3411 
PRO..ECT NO.: 815-300.1A 

DRAWN BY OiEO<ED BY 
tT CORPORATION 

COP0020811 
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OR!WNG CO.: ffi!SSI.IAN 
OR!WNG MElHOO: lRIPOO /HAI.II.IER 
SAMPliNG MEtHOD: I.IACRO 

DRILLING REMARKS 

w 
.J 
;:;: 
0 
<r 
n. 

B TOS-HS-2 
COORO!NA TES '!>..~----

RELD GEOLOOST'--_ ____.:.:N~. W~·~H'-. 

CHEO<ED BY ___ __:_N~. W~·~H'-. 

No product odor. 

OA TE BEGAN ---~10~--"2'-.!.7..=-.=.98~ 
DATE FINISHED 10-27-98 

GROUND SURf ACE EL ----

sm Brown SILTY SAND; os oba\'e; sliqht product odor. 

Color Variable; brown to 9rey. moderate product odor. 

Moderate product odor. 

Grey Sll TY SAND; os obo\'e; s!ronq product odor ( qosoline). 

Sl 

BOTIOM Of BORING c 16.0 FEET 

IT CORPORATION 

COP0020812 



>-w a:: w ~z-.._ 
:::~:0• 

~ :::>~='~ of' z~~ :r: -:a. >- wwo Q~ Q O::z..J w 
0 :::~:wm 

(L~ 
< 
Ul 

0 

28 

5 

31 

10 

15 

20 

25 

30 

w w._ 
"' -' o:z 0 c: 

2~ DRILliNG REMARKS (Tl 0 
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Mst 

Mst sm 
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Wt 

B TOS-HS-3 
COORDINATES ~=-----

DAlE BEGAN ___ _.c1~0:.:_-~2c!-7_-.:=_9_<o>_8 
DAlE fiNISHED 10-27-98 

GROUND SURf ACE EL. ___ _ 

&odes to grey Silty SAND ot -4 IL 
Slight product odor. 

Brown silty SAND; lOX sill. SOX coorse. 30X medium. lOX fine. 

Moderole product odor. 

Sond; some as obove. 

Brown SAND; some os above. 

Oori< grey SAND; strong product odor. 

TOTAL DEPTH ~ 16.0 ffiT 

35~--~~-L--~---L-----L----~---i--L--L ________________________________________ ~ 

ORIWNC CO.: CRISMAN 
ORIWNC NETHOO: PROBE lRtPOO 
SAUPUNC METHOO:NACRO 

IT CORPORATION 
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ORIWNG CO.: CEO-TECH 
ORIWNG I.IETHOO: CEO PROBE 
SAI.IPUNC WElHOO:J.IACRO 

LOCATION: TANK J.-4.11 

TOS-HS-4 
COORDINATES ~ w 

(f) --' 
(.) ;::;: 

DRILLING REMARKS (f) 0 FIELD GEOLOOST N.W.H. DATE BEGAN 11-05-98 :::> lr 
n. CHECKED BY N.W.H. OA TE fiNISHED 11-05-98 

GROUND SURF ACE £L 

Thin s~t Ioyer, brown sandy S!LT. lOX fone sond. 

Brown silty SAND. 30X coarse, 30X med"oom, 30X fone. lOX sit. 

No product odor. 

Slight product odor. 

Slight product odor. 

sm Brown SILTY SAND (some os obove). 

Moderate product odor. 

Brown S!L TY SAND. some os above. moderate product odor. 

Strong product odor. 
Grey silty SAND. some os abo"". 

:;z_ 
Block S!L TY SAND; .30X coarse; 30X medium, 20X fine. 

m! Grey sandy S!L T: lOX coarse sond; trace fine grovel; 
slight product odor, low plosticity, organics. 

TOTAL DEPTH = 20.0 FEET 

PRO£CT NO.: 815-.300.1A IT CORPORATION 

DRAWN BY OiEO<ED BY 

COP0020814 
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BORiNG . TOS-LS-1 
COORDINATES'=-~----

fiELD GEOLOOSTL __ ..:;N:;_.W~."-'H_,__. DATE BEGAN ____ 1~0;.:-::..!1'-":3!.::-:.;:9~8 
CHECKED BY N.W.H. 

APPROVED BY 
TOTAl DEPTH----~-

Rock/Sand 
Rock bed/9rovel ond sand. 

Medium brown poorly sorted; silty SAND -1 

Coarse silty SAND; .JO=t silt; no product odor. 

BOTIOM OF BORING = 12.0 FEET 

35~--~-L~---L---L-----L--__ J_ __ ~ __ i__L ______________________________________ ~ 

ORIU.ING CO.: C£01EOi 
DRILliNG METHOD: CEO-PROBE 
SAMPUNG METHOD: MACRO 
PRO.£CT NAME: 
LOCAnON: TOSCO BEACH 
PROJECT NO.: 815-300.lA 

COP0020815 
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t-

13' 1::30 .RlN G NO. TOS-LS-2 w 0: 
w ~2-

~~.I~ 
N ..._ 

w COOROINA TES ~ ;}:~~ w._ 
<ll .J 

~ ::> .. '- .~ "'z (.) L:: 
Z~<;g 

!~ii 
Of 2~ DRILLING REMARKS (f) D fiELD GEOLOGIST N.W.H. DATE BEGAN 10-11.-98 :r: -:a. :::> 0:: ... w.,o 0.5 ~z 0. OiECI<ED BY IHH:l OATE FINISHffi 0. .Jz.J 00 w o...,m ::I<...l 

APPROVED BY GROUND SURF Aa:: EL. 0 ~<L ~ 
TOTAL DEPTH 16. (/} I til 

OFSCRIPTlON 0 
~ 

gw~ Ballast Rock 

2.0' -
- l.l:st 1-- Rock/IL><ih 0<:!/brick, -sand, day, mixed. 

~ 

t- I-- ~ Brown, poorly sorted. silty SAND. non plastic. no odor. 

5 
sm 

Mst 

Brown silty SAND. 70:t coarse groins; lO::t sat: 20::t fine sand. oo 
r- ~ 

product odor. 

~ Product odor; very foinl 
9.0' 

10 ~ 

1--

l_ Mst 

ml Sandy grey SlLT; 10% fane sand, 90::t silt; no product odor (wet). 

Wl Slight product odor; grey Sll T; :some as above. 

BOTIOM OF BORING = 20.0 FEET 

-

20 

25 

.30 

.35~--~~~--~--~-----L----~---L--L--L-----------------------------------------; 
DRILLING CO.: C£0lECH 
ORIWNG MElHOO: G£0-PROBE 
SAI.lPUNG MElHOO: MACRO 
PRO.£CT NAME: 
lOCAllON: TOSCO BEAOi. UPPER 
PRO.£CT NO.: B15-300.1A 

ORAVIN BY l ~- I CHEO<ED _!'_)' J 
OAlE I 7·-27-99 BY I 

I FILE NAI.IE & I 
~~ 

J 
l 

·~· 

COP0020816 
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BORING NO. TOS-LS-3 w <r 

w ~Z.-.. N ..._ 
w COORDINATES £ ::::£0• 

~~~~ w._ 
Ul -' ~ ::>~='~ .~ <rz () G: 

- zg~ Of 2!:! DRILLING REMARKS Ul 0 FlELO GEOLOOST N.W.H. DATE BEGAN 10-29-98 ~ 

~~~ 
-:a. 

~z :::> <r 
i wwo a.~ a. CHECKED BY tl WI::J OA TE FlNISH[O 0.. -'z-' 00 w a.wm ;J:U 

APPROV[D BY GROUND SURF ACE EL. 0 ~a_'-' 
Ul I~ TOTAL DEPTH 12 

0 IPTION 
I· .. SAND sw - 1- 1.0· 

- k SAND 
:sm 

2.0' - Wt 
.. ~ Brown-SilT, 3:t ftne :sand, block maWe:- non plastic. no product -

1- - ' List ~ od()(. 

-
1--' f- Wt 

1-- Brown SILT; grey mottle; moderote plasticity; no product odor. 

5 

-
- ml -
- 1- wt :8: -
-

I 10 
Brown SILT; some os above, 5:t fone sond. 

~ 
BOTTOI.I OF BORING = 12 FITT 
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35 

.. 

ORIWNG CO.: ffi!SI.IAN 
ORIWNG lolETHOO: PUSH PROBE 
SAMPliNG MElHOO: MACRO l-i4 PRO£CT NAME: 

NEAR Pl 
PRO£CT NO.: 815-JOO.lA 

I ORA~ BY I M.J.s. I OIEO<ED BY 1 j FlLE NAME & 1 I 
IT CORPORATION 

DATE I 7 -28-.::::gq i&<>P<>I'Ivm Rv I ''"''~ ............ ~ ..... 

COP0020817 
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ORIUJNG REMARKS 

(1l 

0 
(!) 

BORING NO_ TOS-LS-4 
N 

COORO!NA TES £'=------

~ 
0.. 
w 
0 

~W{O~'- ~~~-~~ :fK 2 § 
.J I~ a:~ 6 i5 CHECKED BY N w H OA 1E fiNISHED ------
~ ~ e JO: ::l: 

0 
APPROVED BY GROUND SURF ACE EL. ----

:::> FIELD GEOLOOST!__ __ _!N~ . .:.:W-".H"-. DAlE BEGAN _____ ...!1~0_-~2.=.9=-.=.9.;o..8 

~ I:{ TOTAL DEPTH 12 

Jr---i=j'~~---~~---t----~~~~----t--lmmnt-~~SM~bf<~~Q:t~n~Fcs~~~R?~IP~fi()~N~~fum~~~~---l 0 
..; I-· SfltY SAND. b.-own: 1 OX sat.-~X coorse: 20X mediurr JO:t fine~ 

-
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5 -
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l.lsl 

27 

l.lsl 

-- l.lsl 

J.lst 

1- Wl 

9 

sm 

SAND; some os obove.. 

No product odor: moist. 

SAND; some os obove.. 
SAND ond SILT; 5X rone sond, sondy sill. mica flakes 1 X; no OC<]OOics; 

dense: moderate ploslicity: no product odor. 

BOTTOI.I Of BORI!>!G ~ 16.0 FEET 

~35~---J~~--~k---k-____ L_ __ ~k_--~~L-~-------------------------------------------1 
ORIWNG CO.: CRISI.IAN 
ORIWNG t.IElHOO: PUSH PROBE 
$.'.t.IPUNG t.IElHOO: MAffiO 
Psm._ .,-~T NAIIF-

LOCA nON: TOSCO BEACH 
PRO.ECT NO.: 615-.300.1A 

I ORA~ -flY I •. u.s: I OiEO<ED BY I 
n.arr I 7 ?Q-QQ l.t.oooru..rn ov I 

IFll£~ l 
lT CORPORATION 

in1C'V' .. uu•ocof I 

COP0020818 
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DRILLING REMARKS 

w 
(f) .J 
0 ;:;: 

"' 0 :::> a: 
Q 

sm 

ml 

BORING NO. TOS-LS-5 
COOROINA TES ~~----

FIELD GEOLOOSTL __ ..!N.:.:_.W~.H.c_. DATE BEGAN ____ l,_,0,_-_,2'-"9'---"9""-8 

0-!EO<ED BY N W H OA TE f1N!SH£0 ------
APPROVED BY ___ -o-=,...-- GROUND SURf ACE EL. ___ _ 
TOTAL DEPTH 16 

Rock blonkel. 
SAND. silty. brown, no product odor. 

Brown, silty SAND. some os obove. 

Sli9ht product odor ot -4 feel. 

Sl. 
- Wet silty SAND. 

SILT. fFey. lOX fone sond, low plasticity, slight product odor. 
Strong product odor. low plosticil y. 

Grey sandy SILT. some os obove, low plasticity. strong product 
odor. 

Grey SILT. some os obove, moderate product odor. 

BOTIOM Of BORING ~ 16.0 FEET 

.os· 

35~--~~-L--~--~----_J----~----~-J--~-----------------------------------------~ 
OR!WNG CO.: CR!Sa.AAN 
OR!WNG loiETHOO: PUSH PROBE 
SAMPUNG UElHOO:UA~O 

-----~~PQnulF~ICTN~~ 
L~TION: TOSCO~~B~E

7
ACHN7 _____________________ __ 

PRO.ECT NO.: 815-300.1A 

DRAWN BY I t.I.J.S. I Q!EO<ED BY 1 
,... .. TT" I .,_-,a_oa t.nn.,.n.,_n ov 1· 

l ALE NAI.CE & l IT CORPORATION l 
I 

COP0020819 
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w w._ til -' O::z u ~ 2~ ORILUNG REMARKS til 
:J 0:: 

~:z Q_ 
00 
::J:O 

Qffi 

M:st 

M:st sm 

wt 

Wt 

ml 

BORING NO. TOS-LS-6 
COOROINA TES~ e!.----

FlELD GEOLOOSTL __ _,_N"-.W'-"."-'H"-. OAlE BEGAN ___ ....:1co;Oc_-~2"'9_-.'!.9=o.8 

CHECKED BY N W H OA lE FINISHED-----­
APPROVED BY----.,.,,.--- GROUND SURF ACE El. ___ _ 
TOTAL DEPTH 16 

1~ SD·?If--' 1l ON 
Rock Surface. 

SAND. brown, Silty, 40:t coarse. 8Q;t medium. JO:t~ 

SAND. brown, some as above. 

Slight product odor. some as above, very faint. 

- Ftne silty SAND. 60X fsn~ sond. 40X sill. slight product 
odor. 

tone 9'"ey SILT. S?"dy, "'VV"""" nlndir;ty, lOX fone sand; 
slight product odor. 

SILT, :some as above with organic (root traces). 

BOTIOM OF BORING ~ 16.0 FEET 

1.0' 

10.0' 

1-35~-~~~----L---L-____ ~----L----L--L-_L _________________________________________ -1 

DRIWNG CO.: CRISI.IAN 
ORIWNC I.IE1HOO: PUSH PROBE 
SAMPUNC I.IElHOO:MACRO 
PRCU:CT NAME: 
LOCA liUN: I \f.:>I....U 1:1!-!'_U" 
PRCU:CT NO.: 815-.300.1A 

DRAWN BY I U.J.S. I CHECKED BY I 
DAlE 7 29 99 PPRnV<"n <>v 

I Fll£ N.A.I.IE &: l I 
IT CORPORATION 

COP0020820 
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I~ 
BORING NO.TOS-RF-1 w a:: 

w ~z ........ N .._ 
I~ w COOROINA TES E ::100• w._ 

(f) .J 
~ ~<=~ 

I~ 
.~ n:z (.) ;;:: 

zg~ I~ C?E 2w DRILLING REMARKS til 0 FIELD G£0LOOST N.W.H . DATE BEGAN 10-12-98 I -:U ..... 
~ n: ..... wwo 

~~ 
o._:;. ~z Q. CHECKED BY N.W.H. OA TE FINISHED 0. it~~ 00 

w 10: ~(.) 
APPROVED BY GROUND SURF ACE EL 0 ~Q~ 

I~ TOTAL OEPlli 16 (f) 

nFS\.RIP]}QN 0 
:sw SAND: beach sand. OX sit: 95X f10e to medium sond. 

1.0' 

- * List ~lty sAND; lOX sit; 90X fone sood; brown. 

- 0 Grey silty SAND; ~sat; 70X ~ sond; non ptoslic. 

-
-

~ - :sm 
- r-:-
-

~ 5 -

~ 6.0' 
ml Grey, dovev SILl 90X silt; lOX doy, moderole plo:Slicity: 6.5' 

®- Grey silty SAND; <WX silt; 60X r ... e sond; low ploslicity. 
:sm 

* f-- ~ fLO' 
ml Soody SILT: 10X sond. 8.5' -
:sm 2' red saty SAND. red/oconqe. rust coloced. 9.0' 

wt Grey sondy SILT; ~ sond; fone OCOn<Je spotting; mollted--son(l 

10 
-
- ~ -

* f-- 0 
- ml Fone 9rey sondy SILT; 5X fone sond; smoll amount of bled< ond 

orange mottle; low ptoslicit y; ""l 

-
-

15-

( - BOTIOI.I OF BORING ~ 16.0 FEET 
-
-
-

-
20-

-
-
-

--
25 

-
-
-
-
-

-
30 

-
-

-

35 
ORJWNG CO.: CEOTEOi 
ORlWNG UETHOO: GEO-PROBE rn SAMPliNG loiETHOO: UACRO 
PRQ.f:CT NAI.I£: 
LOCA nON: WILBRIOGE -

PRO.ECT NO.: 815-300.1A 

ORA'IIN BY I M.J.S. I a-tEO<£!) BY I lm£ NAME &-1 I 
IT CORPORATION 

nnr t 7-?7-0Q lannn,....,IC"n Dv I In'"" ..,"u"l"ll I I 

COP0020821 
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o-
w 
w ..._ 

~ 

to 
0.. 
w 
0 

0 

5 

10 

15 

a: 
:!5:z:..-.. 
::10• 
::>I=~ 
zg~ 
~wo 
o..z..J 
::1wm 
...:0..~ 
Vl 

* 

* 

2.0 

3.0 

w,_ 
a:z 2w 
Vll-­- z 
00 
:ILl 

Msl 

Mst 

ORIWNG CO.: CEOTEOi 
ORIWNG io!ElHOO: GEO-PROBE 
SAMPUNG MElHOO:MACRO 

DRILLING REMARKS 
Vl 
Ll 
Vl 
::> 

sm 

ml 

w ..J 
;::;: 
0 
0: 
0.. 

B 

FIELD GEQOOST,____ _ ___:_N-'-'_-"W.:.:..H.::..- DATE BEGAN 10-13-98 

CHECKED BY N.W.H. DATE fiNISHED------
APPROVED BY GROUND SURF ACE EL ___ _ 
TOTAL DEPTH ___ ..:::::.'iS='C-r-·Oic>T1 

G<-ovd bollosL 

2.0-

8.0' 

G<-ey with some brown mottle SILT, qrey. no sond, no odor. 

G<-ey SILT; low plasticity. 

BOTIOM OF BORING= 20.0 FITT 

-----~~~E-G~~~------------------------------
LOCATlON: TOSCO BEACH 
PRO.J::CT NO.: 815-.300.1A 

DRAWN BY OiEO<ED BY IT CORPORATION 

COP0020822 



t­
w 
w ...._ 

:?; 

I 
t­
o. 
w 
0 

5 

25 

.30 

0 

0 

0 

w,_ 
"'z 
2~ 
~z 
00 
J_() 

Mst 

Mst 

Wt 

Sot 

Sot 

DRIL11NG CO.: CASCADE 
DRILLING MElHOO: CEO-PROBE 
SAMPLING LIETHOO:MACRO 
PRO.ECT NAME: 
LOCATION: fRONT AVE. 

ORILUNG REMARKS 

Vl 
() 

"' ::> 

sw 

sw 

w 
--' t;: 
0 
n:: 
Q. 

TOS-UB-1 
COORDINATES~"'-------

SAND; 90X: sand; 10::>:: grovel. 

SAND WITH Sll T; SOX sand os above: 2o:t sill; no product odor. 

SAND with 20::>:: grovel f"tne to coarse. 

Brown SAND {as above). 

BOTTOM OF BORING = 20 FEET 

COP0020823 



<-
w 0:: 
w ~2,--,. ..._ 

::l'O• 
:?; :::>-='~ 
I z~~ 
>-- ~wo Q_ 
w n_Z--' 
0 ::l'wro 

..:n.~ 
(f) 

0 

5 

* 0 

10 

15 0 

* 

* 10 

w,_ 
O::z 
2~ 
Ulz 
00 
::J'O 

Ust 

Dp 

Mst 

Sot 

Sot 

Sot 

DRILLING REMARKS 
"' 0 
({) 

:::> 

w 
..J 
t;: 
0 
0: 
n. 

TOS-UB-2 
COORDINATES ~~----

fiELD (;[OLOGtST,__ __ _;_N'-'-.w'-"."-'H"-. DATE BEGAN ___ ___,3"--_,.3'-'-:_-_:9""-9 
CHECKED BY N.W.H. DATE fiNISHED _____ _ 

APPROVED BY GROUND SURF AC£. El. ----
TOTAL DEPTH--------""~= 

Rootlets; no prod<Jct odor. 

Rootlets. 

c.· 

Reddish brown SAND; 151.: silt. 

sm Grey SAND. 

Dork grey to block SAND; foint product odor. 

BOTTOM OF BORING = 2~.0 FEET 

35~--~~~~---L----J_--~--~L_i__L ____________________________________ ~ 

ORllllNG CO.: CASCADE m 
DRILLING I.IElHOO: CEO-PROBE 
SAMPLING I.IElHOO:MACRO 
PRO.ECT NAME: 
LOCATION: v.1LLBRIDGE 54• SANITARY SEWER 

IT CORPOP.ATION 

COP0020824 



t­
w 
w 
"-

5 

15 

20 

25 

.30 

* 0.5 

* 0 

Wt­
O:z 
2 ~ DRILLING REIJARKS 
~z 
00 
:I<J 

Op 

Lbt 

l.lst 

WI 

WI 

Sot 

l/) 

u 
l/) 

:J 

w 
-' 
<;: 
0 
a: 
Q. 

B TOS-UB-3 
COOROINA TES ~=--------

FIELD GEOLOOST'-------'N-'-' . ..::W"-'.H-"-. OA lE BEGAN ___ __::3:_-_,3c:.1_-9"-9"-

CHECKEO BY N.W.H. DAlE fiNISHED-------

APPROVED BY GROUND SURF ACE EL. ----

TOTAL DEPTH ---~~<'r-rur>-r"'" 

Very f10e SAND with 10-15X s~t; brown. 

Very fone !SOnd os obo"". 

Very fioe send; 9f"Oding looser; brown; no product odor. 

Brown sond; med"JUm qroined. 

Oorl< grey. bolck send with 5X sill; occasional pebbles; heavy 
sheen; diesel odor. (no pebbles) some os obove; slight product odor. 

Depth to water 9.1' below ground surloce orter sampling. 

11 

BOTIOM OF BORING = 12.0 FEET 

Water ot 12.45 feet. 

.35~--~~~--~--~~----L-----L----L __ L__L __________________________________________ ~ 

ORIWNG CO.: CASCADE 
ORIWNG LIElHOO: GEO-PROBE m----+---

IT CORPORATION 

COP0020825 



( 

>-- BO NG NO. TOS-UB-~ w a: 
w ~z-. N ..._ 

w CDOROINA TES E ::~:0• w,_ 

"' ..J ;;; ::>I=~ -~ n:z 0 L: 
zg~ OE 2l':' DRILLING REMARKS "' 0 flELD GEOlOOST N.W.H. OATE BEGAN 3-31-99 I -:o. 

~z :::> 0: ,_ 'jwo n.._S c.. CHECKED BY N.W.H. OA TE FlNISHED c.. 00 
w o..Z-' :J:O 
0 ::~:wm APPROVED BY GROUND SURF ACE EL ..,;0..~ 

TOTAL DEPTH "' 0 

l.ls! 
deon, coorse grey with red ond dear 

quartz wains; 20X quortz coorse. 

Wt 

5 
Send as above. 

* 0 Wt 

* 
0 

10 Sot 

and trace gra.et 

HS 

BOTTO!.! OF BORING = 12.0 FEET 

15 

20 

25 

30 

35~--~~~--~~L---~----~---L~L_~------------------------------------~ 

ORlWNG CO.: CASCADE 
ORlWNG I.IETHOO: GEO-PROBE 
SAMPUNG I.IElHOO: MACRO 

IT CORPORATION 

COP0020826 



ml 

silt; no product odor. 

:sm 

5 

ml SILT (as above). 

10 

Rootlets. .aod. organics. no sheen. moderole product odor. 

BOTTOI.I OF BORJNG = 12.0 FEET 

15 

( 

ORIWNG CO.: CASCADE 
ORIWNG UElHOO: HAND AUGER 

----+-;SAlol;;., PUNG UElHOO:BRASS lUBE 
~cr·~~=--------------------------------------

LOCATION: 10· WOOD USP? ABANDONED 
PRO£CT NO.: 815-100.1A IT CORPORATION 

DRAWN BY OiEC!<EO BY 

COP0020827 
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t-
w 
w ...._ 

~ 
Wt-

.~ a::z 
DE 2~ :r -:a. .... a..s ~z a. 00 w :J'U 

0 

0 

Op 

Op 

List 

5 

0 l.lst 

wt 
10 

0 
wt 

15 

20 

25 

.30 

ORIWNG CO.: CASCADE 
ORIWNG t.CETHOO: GEO-PROBE 
SAUPUNG LIETHOO:t.CA~O 

w 
Ul ..J 
0 .:;: 

DRILLING REMARKS Ul 0 
::> 0: 

Q 

TOS-UB-6 
N 

COORDINA1ES £ 

FIELD GEOLOGIST N.W.H. 

CHECKED BY N.W.H. 

SAND OS OboYe. 

coarse 
GRA\'El... fone. no product odor. 
Hord object ot 11.8 f~l 

DATE BEGAN .3-.31-99 

OA TE FINISHED 
GROUND SURF ACE EL 

BOTT()I.( OF BORING ~ 12 FEET 

IT CORPORATION 

COP0020828 



t-
w cr: 
w ~2:-"- :::l-:0• 
~ :::>~"~ -~ 

z~j2 ~E 
i!= -:a. 

wwo Q_-5 Q_ .J 2: .J w a_ wiD 
0 ~(L~ 

trJ 

0 

5 

* 0 

10 

25 

30 

REMARKS 

Op 

List 

Wt 

wt 

sm 

B 0. TOS- UB-7 
COOROINA TES ~"'------

FIELD GE<X..OOST,___---.:N.::·.:.:W:.:-.H-"-. OA TE BEGAN ____ ...:::"~:.:::-..!.1=-..:e9=..9 

OiECl<ED BY N.W.H. DATE FINISHED------
APPROVED BY GROUND SURF ACE EL. ___ _ 
TOTAL DEPTH ___ --"-'~= 

Very f10e brown SAND W!lH Sll T; BOX sand; 20X silt; no 
product odoc. 

SAND; bloclc; 15X silt fone grovel; no product odor. 

AU. 

Block SAND; lOX coorse; JSX medium; 55X fme; troce .fine 
foint product odor 0< 

TOTAL DEPTH = 20.0 fEET 

1.0~ 

35~--~-L-L-~-~---~-----L--~L_~~--------------------------------~ 
ORIWNG CO.: CASCADE 
ORIWNG I.IETHOO: CEO-PROBE 
SAioiPUNC I.IETHOO:t.CACRO 

IT CORPORATION 

COP0020829 



( 
\ 

5 

10 

15 

20 

25 

30 

w._ 
O:::z 
2!:! 
tll:z 
00 
::~;u 

t.lst 

ORIWNG CO.: CASCADE 
OR!WNG I.IETHOO: GEO-PROBE 
SAI.IPUNG I.IETHOO: UACRO 

OR!WNG REUARKS 

til 
u 
(/) 

::l 

sm 

w 
_J 

;:;: 
0 
a:: 
Q 

B 0. TOS-UB-8 
N 

COORDINATES £"'-------

FIELD GEOLOOST,___--'N-'-'.-'-'W-"-.H"'-. OA TE BEGAN ____ _:<:_:-~1.:::-:29c.:!_9 

CHECKED BY N.W.H. DATE fiNISHED------
GROUND SURf ACE EL. ___ _ 

Brown SAND; BOX ftne sond; 15X very fone sond; SX sat; 
no product odor. 

Brown SAND; os obove. no product odor. 

Brown SAND; os obove. 

Oorit brown SAND os obove; no product odor. 

BOTTOM OF BORING ~ 16.0 FEET 

IT CORPORAnON 

COP0020830 



I 

LOCATION MAP 

. -------------------.------
SHELL OIL COMPANY- WELL LOG I PAGE __LOF_/_ 

WELL 

~ HH-/ NUMBER LOCATION ~SHELL-\VILLBRIDGE PLANT 

s~~ r .. -~-t~. Pl a" DATE ~ to/27 jqo 
LOGGED ~ fiTv' sv 

DRILLED ~ GEOTECH EXPLORATIONS 
BY 

DRILLING a.. SAMPLING a.. 
METHOD ~ HOLLOW STEM AUGER METHOD ~ SPLIT SPOON 

.. , GRAVEL .. 10 20 SAND 
ELEVATION ~TOP 0~ p</C :: 37. ~{, .1-fSL PACK ~ -

SEAL ~ BENTONITE (HQLE PLUG) 

CASING ~ TVPE SCHEDULE 40 PVC DIAMETER 4 It LENGTH s:· 2 / ~~LE II// 

SCREEN ~ TYPE SCHEDULE 40 PVC SLOT 0.020" 

..,,_! 
a: z I 0 
::t &IJ 1 z 
; ~ I ~ 
0 0 il 0 :1 u "' 

I 

I 

I 
I 

I ~ I 

I 
u; 
z 

I ... I 0 
I 

I 
I I I I 
I ! 
I I 

~ ci 
z (3 

;:: "' lt "' <( :1 
lt <( 

"' 

I z., 
I ... Qo 

I 
..,a: :r _,.., ... z ... ... > <( <( ... :10 a:t-

"' ..... 
0 <o:U ... -I "'"' z"' I a: ...... 

... a: 

:r § • 

2t.V/A ~ 3+ ~ 
t. 1---

4 -T- 1----

StNM~ 

DIAMETER 4 n LENGTH /0. S I' 

LITHOLOGY /REMARKS 

A 

TOTAL 

DEPTH 

WELL 
COMPLETION 

-1-~ .' 

/. ~ . 
-1- •• 1-Jo 

~~ ~~ I 

+ f---

6 / I 

7-~+ 
I 
I 
I 

~ 
I 
i 
i 
I 

t~ 

I 

. I 
I I 
l j 

111 
I I 

!~ 

~ 

I 

8 -- ,-----

3 

f--
6 -1- f--

f---

:t 
f---

f---

:---

9+ f--

f--

of f---

f---

-1-· f-
. . . . ~ .. 

-I-

~~J/fl' -I-

-I-

-I-

-I-

-!-
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LOCATION MAP 

ELEVATION~ lOP oF 11/C....-:- .J7.b0 / H.ft.. 

CASING ~ TYPE SCHEDULE 40 PVC 

SCREEN ~ TYPE SCHEDULE 40 PVC 

:!~I >-
:r "''"' ~..,.I ... r ~~ t-t-l ~ ~ZI ... :10 

001 2 0 <CU 
:~u e( ..... ., '"' 

0 

1 

2 

I 

I 
3 

i 

! 
I I 

I I 

I 
I 

I I I 

I I 
I I 

6 

I 

!~ 
7 

I 

~· 8 

I 
9 

I I 

I~ 
10 

2.. 

2 

rl 3 

3 
4 

5 

6 

7 

8 

9 

0 

- ---------...------____:____, 

SHELL OIL COMPANY- WELL LOG PAGE _/_Of __j_ 

WEll 
NUMBER LOCAliON ~SHELL-~VILLBRIDGE PLANT 

DATE 

LOGGED ~ 
BY 

0 . WEATHI;R 

DRILLED 
BY 

DRILLING II.. -
MET ... oo r HOLLOW STEM AUGER 

..I 
· So.:S 

~ GEOTECH EXPLORATIONS 

SAMPLING II.. 
o.cerHoo r SPLIT SPOON 

GRAVEL ~ w·-zo sAND SEAL ~ BENTONITE (HOLE PLU ) 
PACK 

DIAMETER 4" LENGTH S. Lf I 
HOLE II II CIA 

SlOT 0. 020" DIAMETER 4" LENGTH /tJ.S" TOTAL !Lf' DEPTH 

:z:.., 
Qu 
t-Z WELL 
e( e( 
crt- LITHOLOGY /REMARKS COMPLETION ..... 
~;;; ...... 
o."' 

fl. 

~ ~ ~ 4.- c~sa.J-
1/AIU-::; .J 

• 

~~4-~s~ 
• 

}/AJtl =- 3. • 

• 
• 

• 
HN'tl== /10 

• 

• 
• 

r.:;t ~~ ~ ~ 4~ • 

f/Alu:::. 6 • 

!3~ ~~ cv/;t; I 

COP0020832 



SHELL OIL COMPANY- WELL LOG -T~A~E _/_OF_j_ 

WELL 

~ HW- .3 LOCATION ~SHELL-~VILLBRIDGE PLANT NU ... BER 

~~ J>fe: ?4/1. 
DATE ~ lo/z6/qo WEATHER ~ ;»~ ~ _j so !s 
LOGGED .. !lit/ DRILLED .. GEOTECH EXPLORATIONS 
BY BY 

DRILLING 1o. • 
... o ... oo r HOLLOW STEM AUGER 

SA ... PUNG .. 
METHOD r SPLIT SPOON 

ELEVATION .. ~p t?r ps/C:: .37. !S' ~J'L 
GRAVEl 

PACK 
~ 10-20 SAND SEAL .. BENTONITE (HOLE PLUG) 

CASING .. TYPE SCHEDULE 40 PVC DIAMETER 4" LENGTH s. s; 

~EEN .. 

l 

I 
! 
I 

I 

i 
I 

I 
I 

~ 
j 

I 
i 

i 

~ 

TYPE SCHEDULE 40 PVC SLOT 0.020" DIAMETER 4" LENGTH 

! 

I 
I I I I 
I l 

\ i 

11 
~~ 
~~ ! 

I 
f-1 

I 

2 

3 

X ... 
Q. 

"' 0 

LITHOLOGY /REMARKS 

0 -- -
-

8 -1- -

, --+--.!--1 
2 

I 

3 -~ 

4 -51;± ~ ~ ~-<;2 ~ 
s '/I 3 f!Ait1= '1 

f--

6 -- := !3~d ~Jd cv/ flfl 
7 -f- f--

8 -1- 1---

I ~-----
9 -- f--

1---

0-- ,._ 

HOLE fJ 1/ 
OIA It 

TOTAL jtf/ 
DEPTH 7 

WELL 
COMPLETION 

_ _.. . • .. . ~ .. 
-- -

• • •• - .. 
-r- ... 1--- •• 

1--- • 
• • 

-1- • 1--- • 

--. 
• 1--- • 

. '-- .. .. 
-- .. - ... .... - .. 
-r- .. 1--- •• 

• w ... .. • 

-f-

-r-

-f-

--

--

--
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SHELL OIL COMPANY- WELL LOG -~ PAGE_j_oF_L 

WELL 1r. 
NUMBER " HW- !.f LOCAliON ~SHELL-~HLLBRIDGE PLANT 

~~GED ~ _TC p DRILLED ~ GEOTECH EXPLORATIONS BY 

DRILLING 1r. 
Mf>>-iOD " HOLLOW STEM AUGER 

SAMPLING 1r. ' 
METHOD " SPLIT SPOON 

ELEVATION ~lOP &YNC-:: J6. 96/ .lfSL 
GRAVEL 

PACK 
~ 10-20 SAND SEAL ~ BENTONITE _(HOLE PLUG) 

CASING ~ TYPE SCHEDULE 40 -PVC DIAMETER 4 rt LENGTH s. 9 I HOLE 13 /1 
DIA 

SOlEEN ~ TYPE SCHEDULE 40 PVC SLOT 0.020" DIAMETER 4" LENGTH /0.5 ~ TOTAL /U -/ 
DEPTH 7• j 

~~~~~~~§ o:l!t·T~ x 
,_ ... I ... I "' I ;::: t !! Z I a: z en "' 
0 0 I 0 "" "'i Q :IV!"' Q.G: ::\ 

I 
! 

I 

I 
j 

I 
I 
I 
I 
! 
I 
I 

I 
sv~-' 

I I I I 
I I 

l I 
I 

!J 
I I 

. A·' I v. I 
~~II 
J 11 

1 

3 

LITHOLOGY /REMARKS 

-
7 -1- -

WELL 
COMPLETION 

·-
-~ '. :--- ' 

s-0+ ~~A-~s~J~~.-="' 
V /;-=- <J~~ adcrv • -

9 1 3 /I.N'U::; 1 6o +- ' •I-- • 
'---- ' • 1-- ... 

9 -- f--- --
f---

0-- r- --
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LUCA 110N MAP 

-- ---- ---------.-------~ 

SHELL OIL COMPANY- WELL LOG I PAGE_/_oF_/_ 

WELL "" 
NUI.<BER ~ HW- .j LOCATION ~SHELL-\HLLBRIDGE PLANT 

DATE ~ /0-2]-10 WEATHER 

v 
LOGGED DRILLED ~ GEOTECH EXPLORATIONS BY BY 

DRILLING Itt.. 
... n .. oo ~ HOLLOW STEM AUGER 

SAI.<PLING Itt.. 
1.4ETHOD r SPLIT SPOON 

... ~ GRAVEL 
ELEVATION r /Ofl tJ;::'" f'J/C ;:- JS:.JS /HJ'L PACK 

~ H)-20 SAND SEAL ~ BENIONITE (HOLE PLU( ) 

CASING ~ TYPE SCHEDULE 40 PVC 

SCAEEN ~ TYPE SCHEDULE 40 PVC 

:~I " I :::>.., I Z ! 
; i I ~ I 
~ u "' 
o oil o I 

I 
! 

1 
I 

I 
l I I 
II ! l 
I II I 
I i 

I I 
I I 

~ 114 I I I I I I 

~ I~ 
I I J I~ i 
~ 

'::aA 

o I 

i I 
~ I 

I 

2. 

3 

:r ... ... .., 
0 

0 -I-

1 -!-

7-1-

8 - -

9 -I-

0 -1-

SlOT 0 • 020" 

I--­
f--

1---

DIAI.4ETER 4" LENGTH GJ) I 

OIAI.4ETER 4" LENGTH 

LITHOLOGY /REMARKS 

1---

- /3~~~~7-P' -
'--

1---

1---
1---

HOLE /'? 1/ 
OIA ..:J 

TOTAL I//} I 
DEPTH 6·7 

WELL 
COMPLETION 

-1- • ... 
.. . . 

I-- • 
-- .. I-- • 

I-- • 

f--

-1- .. I-- • • 

... r- . 
-1- f- • .. . 

f- • 
-1- .. ·,_. 

.. 
-,-- •'--- . 

.. -. 
-. . -

-I- r- . .. .. 
r-

-I- f-

.. f--

-I-

-I- .... ~ • ' .. . ' 

-I-

-I-
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LUCA liON MAP 

--- --- ····-------------.---------, 

SHELL OIL COMPANY- WELL LOG l PAGE_j_o~_L 
WEll \.. / 
NUMBER r- HW- 6 LOCAliON ~SHELL-~HLLBRIDGE PLANT 

DATE ~ lo-ZJ-qO 1 WEATHER ~ ~ _; So:S 
LOGGED 
BY 

I 

DRILLING 1oo. 
ME"T><OD r HOLLOW STEM AUGER 

GRAVEL 

PACK 
~ H)-20 SAND 

DRILLED ~ GEOTECH EXPLORATIONS BY 

SAMPLING 1oo. 
METHOD r SPLIT SPOON 

SEAL ~ BENTONITE (HOLE PLUG) 

CASING ~ TYPE SCHEDULE 40 PVC DIAMETER 4" LENGTH 3.1 -L' 
HOLE 13 II 
OIA 

SCREEN ~ 

I 
! 

i 
I 
i 
I 
I 
I 
I 

I 
! 
~ 

I 

~ 
I 

I 

TYPE SCHEDULE 40 PVC SlOT 0.020" DIAMETER 4" LENGTH 10.5/ TOTAL j'? q 
DEPTH J• 

I ~ I ~ Ill 
0 . t. 

I 
I I I , 

I I 
I 

~~ 
! I 
I I 

I I 

il 

I 

i I %: 
1-
0. 
Ill 
0 

< 
"' 

I 

2 

... 
IIICC 
~~ 
~0 
<O 
"'"' cc 

0-r-

1 - ,-

2-I-

#/A 
3-I-

4 ....,._ 

·t-'~ 
6- f-

z"' Qo 
1-Z 
<< 
CCI-... ., LITHOLOGY/REMARKS 
... -z"' 
"'"' 0.0:: 

f'l"' ~/ av._d /'.L~L !--- ... ..... . .,, 

-----
f---

~~4-~~ r--:--
f--- /I.Aitl: I o 
f--
f---

f---

~r~~sa-d f---

H.A.It-1-= f---

f---

WELL 
COMPLETION 

~ ~-~~ 
__ 0 0 (} .Q 

0 ~ 

-X~ 
1'-----' 

-,.--"' . . . . • ,___ . . . -- .. ---. . .- .. .. 
-- -. . . -. . --· - • 

f--- ... ·-. 

7-- - -- • - 0 

I ~~::1::: ../ /. . I ·.L;1· • - • • 8 - ---::-- /ff~~ .s~ ""'"'"" . -+ odcrv~~~ .. _. o 
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PAC I< 
~ 10-20 SAND 

DIAI.Af1'ER 4" 

SLOT 0.020" DIAMETER 4" 

LOCATION ~SHELL-HILLBRIDGE PLANT 

OOILLED 
BY 

~ GEOTECH EXPLORATIONS 

SAMPLING .. 
I.AETHOD r- SPLIT SPOON 

SEAL ~ BENTONITE (HOLE PLUC ) 

LENGTH 3.8 
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//1'. s' LENGTH /V• 

HOLE '!'f 
DIA (, 

TOTAL /2 ~ / 
DEPTH ·v 

LITHOLOGY /REMARKS 
WELL 
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WELL 11o. , (7 
Nu~.<seR r HW- /o LOCATION ~SHELL-~HLLBRIDGE PLANT 
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0RILLON6 11o. 
Mtr><oo r HOLLOW STEM AUGER 

DIAMETER 4" 
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SAMPLING 11o. 
METHOD r SPLIT SPOON 
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WELL 1o. 
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~~GED .. f/Jv 
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ELEVATION Y b (}~ rJ!C-:;: .J/.59 /(J'L PACK 

.. 10-20 SAND SEAL .. BENT9NITE (HOLE PLUG ) 

CASING .. TYPE SCHEDULE 40 PVC 
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ELEVATION~ d~J';'C::= 3 7.¥cfhJL 

CASING ~ TYPE SCHEDULE 40 PVC 

SCREEN ~ TYPE SCHEDULE 40 PVC 
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WEll 

NUl.< SEA 

DATE 

LOGGED 
8Y 

~ HW- 2. 2.. 

DRILLING II. 
Me-THoD r HOLLOW STEM AUGER 

GRAVEl 
PACK 

~ 10-20 SAND 

DIAMETER 4 11 

StOT 0.020" DIAMETER 4 11 

LOCATION ~SHELL-~VILLBRIDGE PLANT 
' 

WEATHER-~ ~ .i sos 
DRILLED 
8Y ~ GEOTECH EXPLORATIONS 

SAMPLING II. 
METHOD r SPLIT SPOON 

SEAL 

LENGTH 
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HOLE 13 /I 
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TOTAL I / I 
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OATE _ WEATHER 
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DRILLING .._ 
Mn ... oo ,. HOLLOW STEM AUGER 

GRAVEL 
PACK 

~ 10-20 SAND 

BY ~ GEOTECH EXPLORATIONS DRILLED 

SAMPLING .._ 
METHOD ,. SPLIT SPOON 

SEAL ~ BENTONITE (HOLE PLUC 
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WEll 

~ HW- 2t.f LOCATION ~SHELL-~VILLBRIDGE PLANT NUMBER 

DATE ~ Joj3o/Cfo . WEATHER 

LOGGED ~ llfv BY 

DRILLING 1o.. 
Mtr><oD r HOLLOW STEM AUGER 

GRAVEl 
PACK 

~ 10-20 SAND 

DIAMETER 4" 

SlOT 0.020" DIAMETER 4" 

OAILLED 

BY 

.. ~_; so.:S 

.. GEOTECH EXPLORATIONS 

SAMPLING 1o.. 
METHOD r SPLIT SPOON 

SEAL ~ BENTONITE (HOLE PLUC) 
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HOLE //11 
DIA 
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~ HW-2S LOCATION ~SHELL-~HLLBRIDGE PLANT NUMBER 

DATE ~ ;o/3o/qo I WEATHER 
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BY 

DRILLING 11o. 
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SAMPLING 11o. 
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NU...,BER ~ HW- 2. 7 LOCATION ~SHELL-~HLLBRIDGE PLANT 
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BY 

DRILLING .. · 
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SCREEN ~ TYPE SCHEDULE 40 PVC 

I 
I 

I 

I 
l 

1 
:;a,~ I 

I 

! I 

I I I j 

I I 
I I 

I I 
I 

~~ 
I I 

I I 

11 
if 

o I 

i I 
~ I 

I 

3 

4 

X .... ... 
"' 0 

0 -1-

6 -f-

- - ------------------r------~ 

SHELL OIL COMPANY- WELL LOG I PAGE_L_OF_/_ 

WELL 

~ HW- 2/l LOCATION ~SHELL-HTLLBRIDGE PLANT NUM6ER 
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LOGGED ~ __TcP ev 
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Site Pi~n 
Shall Wilibrida~ TMmina! Poriiind;-o!-e9on- -----------

MW-34~ 

---·-· -- ---------· ---------
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Base map prepared from Site Potentiometric Surface Map created by Law/Crandall, Inc., dated 8/14/91. 

Legend: 
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0::: STD. PENETRATION -Rt:SISTANCE 't-Z- <.!!) ...,: 16.1 
a..- C) u.. ~ (/) 

(140 La lElCHT, 30.0ROP) __, 16.1 
:- CLASSIFICATION OF MATERIAL x =- __, 

c..:o 1-- ~ a.. A BLOIS PfR fOOT t: = c.. :z: :X e MOISTURE CONTENT,% 16.1 c.. 16.1 ::::> cC 
~ < ~ <:> (/) 

0:::: SURFACE ELEVATION: 34.97 CASING: 34.79 0::: 0 50 100 <.!!) Co!) 

I'W'NIOQ 0.5 

.\ Crushed rock 
- .... 
- .. • . . - .· . . -- . . . 
- • • • - . .. s-= .· .. . SAND; loose, brown, fine to medium - •• - . . grained, (FILL) - . . .. -- . . . . . . - f. • ' ·- .. - . -· • • 10- . . . - ... -- . . . 
- .. . 

.- ... . I .. . - • • •• - :z: 
I . .- ---------·- 14.0 \.&.I ..... - . . . = 

15- • 

~ • • - • • - • I • . . - ... . - . . 
- ... SAND; medium dense, gray, ·fine to ·I - . . 
- • medium grained, oily {FILL}, con- !"" . . , 

. - . 
tains a chunk·of silt_ . - • • 

2~ • • • . . . ··-. - .. ·-. . . - . . Water at 17-17.5 ft while drilling - . . . . - . . -. . 
I 

.. 
- .. ,._ 1-

- . . . . - . . - . -25- ... . . . . . - ~ .. 26.0 ----------- . w:- . --- I -- SILT; medium stiff, gray with brown -- I - mottling, some stratified fine - ~ 

30- grained sand layers {ALLUVIUM) -- . - I -- I --
~ BOTTOM 4/27/82 ---· f-f-

0 0.5 1.0 
LEGEND + TORVANE STRE~TH, TSF 

l 2.0• 0.0. SPLIT SPOON SAMPLE !~WATER LEVEL . • UIIORAIICEO SHEAR STREICCTH,TSF 
IT 3.o·o.o. THIN WALLED. SAMPLE ~OUNDATION SCIENCES, INC. POROUS TIP 
G CRAB SAMPLE Of DRill CUTTIHCS GEOTECHNICAL CONSULTANTS 
1 n coRE RUN PORTLAND; OREGON * SAMPLE NOT RECOVERED 

ATTERBERG liMITS BORING LOG B -I 
....-LIOUID liMIT. ~ ""'T'ttf'\11 ,...JTr-'1" ~/'4,Lt'f"'r'Y'T 
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-- .... 
- .· · .. -. . -
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-------

30--------
-

35-----
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' T :...!_i t I I I 
I I I i . I I! 

I I ' 
IT l. ! ! 

l -A

1

.!l

1

' t: 
1

=n=l· i 1 

; ; 

1 

: 
1 

• ! 
-;:sr ..!--!--H-++'--+'--:1 ,_U • T I -~, I j --r---t-11 

: I i J' I I ! ! I : I 
1 ! 1 f f t ; I 1 

I ; I t ! i 
I I l I I I I I I R+-f- I I 

! 
0 0.5 1.0 
~ TORV.l.IIE STREHCTH, TSF 
a UNDRAI:IED SHEAR STREKCTH,TSF 

FOUNDATION SCIENCES, INC. 
GEOTECHNICAL CONSULTANTS 

PORTLAND, OREGON 

BORING LOG 8 -I 
JOn fW. 210-1 FIG. 4 

COP0020873 



. 1\ 
---

' 0::: STD.- PENETRATION RESISTANCE ' 
f-J ~ t: LU 

<:;) t- (,/) u.. ...J ;i LU (140 LB. IEI~HT. 30.DROP) = ClASSIFICATION Of MATERIAL ~ 
·...J <-> c:::l Q,. .A. BLOIS PER FOOT t- z: :X Q,. = e MOISTURE CONTENT, '1. LU Q,. LU ~ < 

c::l < c:::l <:;) (,/) 
0:: SURFACE ELEVATION: 35.59 CASING: 35.35 0:: 0 50 IOC ~ ~ 

" 0.5 - . . . 
\Gravel 

. . - . . . surface - . . .. - .... - . . - . . . - SAND; loose, brown, fine to.medium - . . .. 
5- . . grained (FILL) . . - . . . - . . . - . . - . . . - . . - .. . . - . . - . . 
to-= . . . . . - : .. - . . 

- ... . - . . . . z: - U,J 

I - . . . ..... 
• 

lJ 
t - .. ' .. 14.0 I ---------- t - . . . . • . . 

IS- . . .. ---·- II ~ - . . ;. - . . 
I . . - ·-· . . - . . . fine to - . . SAND; loose, brown to gray, I - ..... 

medium grained, oily (FILL) - .... I - ... . ro-: . . . . . . . .·-.. 
I ·-- . . 

21.0 . . ----------- I I --- SILT; very soft to medium stiff, I ' .. - . 
- gray with brown mottling, some r. - organics (ALLUVIUM) , - I 

25-:: . • - !-L" . -- I - I -- r--
~ -

----- I ---- 35.0 I 35_ 
- BOTTOM 4/27/82 -- t-

lEGEND 
0 0.5 I.' 
+ TORVAME STREKCTK, TSF 

I 2.0·0.0. SPLIT SPOON SAMPLE 1~ WATER LEVEL . • UICDRAIICED SHEAR STREM;TH,TSF 
I! 3.0• 0.0. THIN WALLED SAMPLE 

POROUS TIP ~OUNDATION SCIENCES, INC 
G ;RAB SAMPLE Of DRill CUTTIN~S GEOTECHNICAL CONSULTANTS 1 u coRE RUN PORTLAND, OREGON 
* SAMPlE .NOT RECOVERED 

ATTERBERG liMITS BORING LOG B -2 ..-LIQUID UNIT. 
~ ···--- .. k··-- ~--·--·-

COP0020874 



. .-; 
... 

a:: STD. PENETRATIOI RESISTUCE f-J <.!) 

t:: L&.l ...... c::t 

~ 
V) 

(140 lB. IEieHT, 30.DftOP) __, 
L&.l 

:rt CLASSIFICATION OF MATERIAL ::r:! __, 
<..> 

l:i: 
c;:, c... A BlOIS P£R FOOT ti: :z:: :X ::z:: e MOISTURE COJCTOO, t. L&.l 0... L&.l ::::;, -=:: 

~ < c;:, c::t V) 
a:: SURFACE ElEVATION: 3il1 CASING 1 34.91 a:: 0 50 100 <.!) <.!) 

... 0.5 - ... 
\Gravel surface . . . - .. . . . - .... - .. - . . 

- . . •·· - . . 
- .. • . . SAND; Vfiry loose, brown, fine to 5- .... 
- . . . medium grained (FILL) - .. . . . - .... -'- ••• # - . .. . . . - -· - . . ... - . . ·to- ... . . 
- . . . . - . . . - . . . . 

0 - . . • - - . 
I .. I - • • . I - ..... I - . . :X - . ·. :X I 

15- . . 
15.5 on . ----------- k1 - . 

• ! . ' .... - . 
SAND; loose, brown to gray, fine to - 0 . - . . I - .... 
mediu~ grained,_ oily (FILL) I - ... · . - . . . • - . . . -·-- . . . . 

20- . . . , - . . ' 2l0 ----------- . --- I 
.. - -- ~ -- SILT; soft, gray with brown mot-25- . . - tling, organics (ALLUVIUM) - I-Ll . --- I -- - ~ -

3~ 
I - •• - . - 35.0 II 

I 
. I - I - BOTTOM 4/27/82 --

35-:: 
---

0 0.5 1.0 
LEGEND + TORVAifE STREXCTH. TSf 

! 2.0' 0.0. SPLIT SPOON SAMPLE !..x_IATER LEVEL • UKORAIIfEO SHEAR STREJmf,TSf 
IT 3.0. 0.0. THIN WAllED SAMPlE POROUS TIP ~OUNDATION SCIENCES, INC. 
G GRAB SAMPLE" Of DRill CUTTINGS GEOTECHNICAL CONSULTANTS Ill CORE RUN PORTLAND, OREGON 
~ SAMPlE HOT RECOVERED 

ATTERBERG LIMITS BORING LOG B -3 11111111\ I IUIT 

COP0020875 



.. 
I 

.. . 
--~-

STD. PENETRATION RESISTANCE 0::: 
C,!) t: LLI 

~ ~ 
....,_ V) 

(140 lB. WEI~HT. 30.DROP) ....... -J 

CLASSIFICATION OF MATERIAL ~ LLI 

~ 
-J 

A BLO'IS P£R FOOT = c..:t ~ 0-.- :z:: :X e MOISTURE CONTENT,% 0... = \.U :::> ~ LLI 0-
~ ~ V) ~ ~ 

SURFACE ELEVATION: 35.11 CASING 1 34.91 
0::: 0 50 100 a::: C,!) 

C,!) .. 0.5 
- . . . 

\Gravel surface . . . - .. . . - .... .. 

~ 
.. . . 

- ... 
- . . 
- . . . . SAND; very loose, brown, fine to 

5- .. . . 
; 

- . . . medium grained (FILL) - . . . . - . . . . -- ••• # . . . ,_ . . . -- . . . . . - . . . . 
10- . . . - . . . . - .. . . - . . . : 

- . . . . 
I - .. 

- • • . - ..... - . . :.: 
' - . ·. :.: 

15- . . . ----------- 15.5 
..., 

- . 
~ I . - 4 •• •• 

I ' . 
SAND; loose, brown to gray, fine to --- . . 

- .... 
mediu~ grained,. oily (FILL) I - . . . I - .. 

I . . . - . . .. ---- ' ... -;-20- . . . - . . ... ------------------ 2l0 ' --- I 
.. -- ~ . - ~ -- SILT; soft, gray with brown mot-25- tling, organics (ALLUVIUM) 1 ·r· -- IT -- ' - I I - ~ - .... -- : 

30-- I - Tc! - I - 35.0 II 

I - T - BOTTOM 4/27/82 --
3~ 

---
0 0.5 1.0 

LEGEND + TORVAIE STROCTH, TSF 
I 2.o· o.o. SPLIT SPOON SAMPLE l_:r..IATER LEVEl • UNORAIIEO SK£AR STIEICTH,TSF 
II 3.o· o.o. THIN WAllED SAMPLE 

POROUS TIP ~OUNDATION SCIENCES, INC. 
G GRAB SAMPLE. OF DRill CUTTINGS GEOTECHNICAL CONSULTANTS I NX CORE RUN PORTLAND, OREGON * SAMPLE NOT RECOVERED 

ATTERBERG UNITS BORING LOG B-3 
..-LIQUID LIMIT. \ ~ IIITtff\'-f WITf"t'\ 1V'tU,..,....,.,. 

COP0020876 



~ 

.. ·-· --. ---- .. ::·.·;··: ....::..::· . :-·4. 

f5 STD. PENETRATION RESISTANCE .,:..z ~ ~ ~ 1- en . &.&.: _, L&.. 

~ 
...., (140 la lElCHT, 30• DROP) :r:: CLASSIFICATION OF MATERIAl x __. 

<..> 
~ 

~ a.. A BlOIS P£R FOOT 1-- - :z: :z a... = LLI ~ e MOISTURE COMTUT,% ...., a... ~ 
~ < ~ c:::> Cl') 

· ~ SURF4CE ElEVATION: 34.98 CASINC: 34.79 a:: 0 50 100 <.!) r=- .f. 1.0 
:1· :: .. · \ Aspha 1 t 

- ... - .. . - • . . - . . . . SAND; very loose to loose, brm'ln, s-= . . . . . . fine to medium grained (FILL) . - I• • • - . . . - . . - . . - . . . . - . . - . . . - . . .. 
tn- . . ----------·- 10.0 
'"'- . . . 

- . . . . . - . . - . . . 
SAND; very loose to loose, gray, 

I~ 
- ... - . . 

fine to medium grained, oily (FILL) - ... 
- ..... :z: 

LU 

rs-= . . LU ·u . 18ft while 9rilling :X: ..... Water at ., - . .. . ~ - .. - • i - . . . 
- .. 

I - I• • • I - . . . 
r - . . . . 

2o-= ' . . . . . . -- . . . - L! - .... 
- .... : - . . 

I 
; 

- . . . - . I - ' . . 
2~ 

. I . . . . . 
25.5 ------------- i :....l --- SILT; soft to medium stiff, I - gray - {ALLUVIUM) I - T 

3o-::: I - T ---- I ---
3,_:: - l -- rit--

lEGEND 
0 0.5 1.0 
+ TORYANE STREMCTH. TSF 

I 2..0"0.0. SPLIT SPOON SAMPLE !~WATER lEVEL • UMOUIICEO SHEAR STRUCTH,TSF 
IT to·o.D. THIN WAllED SAMPLE 

POROUS TIP ~OUNDATION SCIENCES, INC. 
G CRAB SAMPLE Of DRill CUTTINGS GEOTECHNICAL CONSULTANTS I IIX CORE RUN PORTLAND, OREGON 
~ SAMPLE NOT RECOVERED 

ATTERBERG LIMITS BORING LOG B-4· ..-liQUID UNIT. 
~NATURAl lATER CONTENT 

COP0020877 



.. . 
a:: STD. PENETRATION RESISTANCE : C,!) t-= L&.J t-= ~ ...... !< ~ (140 lB. IEieHT, 30.DROP) ...... L&.J -I 

CLASSIFICATION OF MATERIAL ~ =- -I x <.> ~ a.. A BlOIS P£R FOOT ...,_ 
:z: :X e MOISTURE COICTEIT,% a.. = I.LI ::» < I.LI a.. 

c:::;) ~ ~ c:::;) < a:: 0 so I~ a:: SURFACE ElEVATIOII: C,!) C,!) 

1 ----4G-:: •~-- 41.5 - < - . - BOTTOM 4/27/82 --
45_:: 

---- I 
------ I ------- I - I -- - --- I ------- ' - ! .. 

t------ . I - I 
-t-- ~- . ----- . -- I - _I -- I ------------ t-

0 0.5 1.0 
LEGEND + TORVANE STRrnTH, TSF 

I 2.o·o.o. SPLIT SPOON SAMPLE l...L lATER lEVEl • UNDRAINED SHEAR STREJeTH,TSF . I! 3.0 • O.D. THIN WALLED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. \ 

G eRAB SAMPLE OF DRill CUTTUfCS GEOTECHNICAL CONSULTANTS 
I IX CORE RUN PORTLAND, OREGON * SAMPLE ICOT RECOVERED 

ATTERBERG LIMITS BORING LOG' B -4 (CONT.> 
L.JIILJ....-UOUID UNIT. 

COP0020878 



( 

( 
I 
·\ 

•-' <.!) 

t.L C> 
--J • ::>:: <> 

1-' -0.. = LrJ 0.. 
c:::. ....:: 

0::: 
c.::> 

- . . . 
- .. - ... . 
- .. . 
- . . . 
- ••• # 

- .. 
5- .. ·: - ... 

- . . . - .. 
- . . - .. - ... . 
- .. . 
-. . .. 

CLASSIFICATIQ}l OF UATERIAL 

SURFACE ELEVATION: 34.98 CASIIIG' 34.79 

\ Asphalt 

SAND; very loose to loose, brown, 
fine to medium grained (FILL) 

I-' 
U-

= t-
0... 
LrJ 
c:::. 

1.0 

- . . 
10 • -----------10.0 

- . . - . . 
- . . . - . . . 

- · .. 
- . -·. - .. 

SA:-lD; very 1 oose to 1 oose, gray, 
fine to medium grained, oily (FILL) - ..... - .. 

15- ..... 
- ... Water at 18 ft while drilling 

- • # • 

- . 
- . - -- ... . - .. . -· - . . . 
- .. 

2Q-.: .. -. . . -- ... . - ... . - . . - . . . - . . - .. 
-2(._ ... · 

~.r --+-'T""T'.,....;• ___ ---- - -- -- -- - 25.5 
---- ---

3~ ----- ---
3s-= -

---

SILT; soft to medium stiff, gray 
(ALLUVIUi-1) 

LEGEND 
I 2.0" O.D. SPLIT SPOOS SA~PLE 
IT 3.0. O.D. THill \YALLED SAWPLE 
G CRAB SAUPL£ OF DRILL CUTT I HGS 

Q HX CORE RUN 

l_y_ WATER LEVEL 

POROUS TIP 

'* SAWPL£ HOT RECOVERED 
ATTERBERG LIMITS 

0::: 
1.1-J 
1-....:: ·::;z 
c:::. 
= --
:::::> 
<:::> 
0::: 
<.!) 

= ....... ....... 

...-UOUID LJI(IT 
~liATURAL lATER COHTEIIT 

PLASTIC LIUI_;_T ________ _ DATE ~AY 1982 

U') 
1.1-J 
--J 
0... 

·:::r. 
....:: 
U') 

STD. PENETRATION RESISTANCE 
(140 LB. \YEIGHT, 30" DROP) 
A BLOllS PER FOOT 
C> HOISTURE COHTEHT, ~ 

0 50 100 
' I i 

I 
I 

' I I 
: 

I : I L 
I 

I ' 
! ++1 I 

! I I I 
i I I I ' I I , 

I I I ; 

T I I I I ' 
! I I ! I 

T I 

I 
0 I j 

I ' ' I 
T TT 1 I ! 

I I I ' 
I TT I 

I 

' : I 

- -t 
l j1. ' I' 

~-,----;- ~ I I • 
• J I I I I : t • 

I I 

- T: I I :! I I' ! 
I I ; I I I. ! I I 

ll T ]'I i I ; I I ' ., ~H-rrr+.~~++~~~ 
I· I I I I I. ; • 

I I I ! I I I l I . I '-

• I I I I 

T I I I I ! 
: I I I I I I :I 1 

~:~:~'+++1 · ~ :! ~ ~; H!; i 
'ill!fli;lj:~ 

I : . I _•_L\-j. ~....:__--q..I 
: •• :·_..,..- I I I I ;_•_1_1,.• • I . i 
.- .. - I •: i . 

I : 1 _1; IT I 
i I I ' ! I : • ; I ; I I I 

. ; . >t- ~- -;-:-+ d ' _!,_ 

~ I t I 

I
. I 

;.-tl'f 

I ! ; I : 
I I I 

! I 

I I i I . I I 

I I I I I 
1--1-1 J,.....i...-H-++,-+-+-+--,1,....;•:.....::-+I--!1-H~I,-; 
•• I I ! ; ! I: I 

1~-
..-;T 

. ! 

' t-i++-H' H 
I I_ 

I I I 

_Ll I : 

-1--4--1--t-+-HAAJ I ·t-H= li 

t-F-
0 0.5 1.0 
~ TORVAME STREMCTH, TSf 
f:l UKORAIMED SHEAR STREHCTH,TSf 

OUNDATION SCIENCES, INC. 
GEOTECHNICAL CONSULTANTS 

PORTLAND, OREGOH 

BORING LOG 8-4 
JOLJ NO. 210-1 FIG. 7 

COP0020879 



' ,. .. 
- --- ----·· -- ffi STD. PENETRATION RESISTANCE ., -

~ 
<.!) ...,: C) 

~ U) u.. -J u.. LU (140 li IEI;HT, 30.DROP) x CLASSIFICATION OF MATERIAL ~ 
:.. _, 

c.> ell a... A. BlOIS PER FOOT 1- :z: :.:: a... = e MOISTURE COJITEICT,% LU a... 1.&..1 ::=> < 
ell < ell C) U) 

0:: SURFACE ElEVATION: 35.43 CASING: 34.83 a:: 0 50 100 <.!) <.!) 

:Qtf',.OfhG 0.5 . . . .\Gravel - . . . surface - .... . - . - . .. .. - . . . - . . . 
- . .. . - . . SAND; loose to medium dense~ brown~ . s- .... 
- . . . fine to medium grained (FILL) - ... ' . - ... - . . . -. . - .... - . . . 
- . . 
- .... . 

10- . . . .· . - . - .. . . - .... · . --. . . :z: I - . 
13.5 ...... . . . -------------·- ...... . . . . :r: ~ - . . . 

.i:d: - . . . 
15-

.. . . . ··----- . . . . . - . . .. SAND; loose, gray~ fine to medium I . - ..... I - . . . grained, oily (FILL) - . . I - • • 
- . . .. 

Water at 13.5 ft.while drilling I - ... I .. 
2o-= . . 
2 -

. . . . . . - . . . - . . 
- .. -, . ' - ... 

I ' 
.. 

- . . . . . ! ---------------·-- 23.5 ~ -- I 
25- I i - SILT; soft to medium stiff, gray, I - organics ...1. I - 1 ' -- Rotten wood at 23.5-24 ft I -- ""'"" - I 

~ - ' I 

-- I I I -- .II I . - I I - I ---
35 - 35.0 

-- BOTTOM 4/27/82 -
0 0.5 1.0 

LEGEND + TORVANE STREMCTH, TSf 
I 2.0" O.D. SPliT SPOON SAMPlE !~lATER LEVEL • UNDRAUIED SHEAR STREXGTK,TSF 
1I 3.0"0.0. THIN WAllED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
G GRAB SAMPLE OF DRill CUTTINGS GEOTECHNICAL CONSULTANTS In CORE RUN PORTLAND, OREGON * SAMPlE .NOT RECOVERED 

ATTERBERG l.IMITS BORING tOG B -5 
.-liQUID UNIT. 

~---lllTHOII WIT~O l'nllTniT 

COP0020880 



•' .. 
-- ' -- . -- -- 0::: STD. PENETRATION RESISTANCE ~ 

C!) 

t:: 
u.J 

C) .,_ V) a.... -J ;i u.J 040 LB. lf"HT, 30•DROP) x CLASSIFICATION OF MATERIAL :r: -J <.> C) a.. A BLOIS PS FOOT .,_ E: :z: :I[ a.. :X: e MOISTURE COIT£111, '!. u.J 0.. u.J ==> -c: 
C) < C) C) V) 

0:::: SURFACE ELEVATION: 35.72 CASING: 35.41 0::: 0 so 10. C!) C!) 

- ..... - .. .. - . . - . . 
SAND; loose to medium dense, brown . . . - . - . . . fine to medium grained (FILL) . . - . . -- . . 

- . . 
5- · .. . - . . . - . . 

- . . . 
- . . . - . - . . . -- . . ~ 

- .. . 
- . . .. 

I~ 
. . . . . - . . . -----------·- ILO - . .. - . . . - . . :0:: I I - ...... . . ...... - . . SAND; loose to medium dense, gray = - . 

~ - . . . brown to gray, fine to medium 15-:: . . . ... grained, oily (FILL) - I . . - ... I - • I - . . 
I - .... - . . I -· . . 

~ 
. . . . - .. -. . 

I - . . . - . - . . 
l 

.. - . . . - . - .. . . I - . . -T 
25- . . . - . . . ------------- 26:0 I : 1 I f-l." I --- I - SILT; soft, gray, organics - .. - (ALLUVIUH) - -
30- ' 

- I - • I - • -- IJ ---
35 - 35.0 il --- BOTTOM 4/27/82 - I-t- i 

LEGEND 
0 0.5- 1.0 
+ TORVANE STREMCTH, TSF 

I 2.o·o.o. SPliT SPOON SAMPLE !...L lATER lEVEl • UNORAIICED SfiEAR SllfleTfi,TSf 
fl 3.0•0.0. n::N WAllED SAMPlE POROUS TIP ~OUNDATION SCIENCES, INC. 
G eRAB SAMPLE OF DRill CUTTINGS GEOTECHNICAL CONSULTANTS 
IJCX CORE RUN PORTLAND, OREGON-* SAMPLE NOT RECOVERED 

ATTERBERG LIMITS BORING -LOG B -6 
...-LIQUID UNIT 

~ --·~~ ................ -... " ......... --
COP0020881 



-----~ 

• \ '4 . 
......, C) 

~ 
f5 STD. PENETRATION RESISTANCE 

"'- c:::> 

i 
(J) 

(140 lB. IEI~HT. 30• DROP) __, 
"""" =: CLASSIFICATION OF MATERIAL = __, 

c.> a.. .A BlOIS PfR fOOT .- li: :z: :X a.. ::s:: e MOISTURE CONTENT,% """" 
a.. """" :::> 4S:: 

c:::a 4S:: c:::a c:::> (J) 
0:: SURFACE ElEVATION: 34.22 CASING: 33.96 

0:: 0 50 100 C) <.!) 

... 0.5 - ·• : ~ . ' Asphalt . - ~ .. •• - • • " .. : - . . 
·~ 

. . - ~·o; - • - ~0 • -
··~~ 

. ~~ SAND, GRAVEL, ANGULAR ROCK FRAG-
5- . MENTS, SILTY; medium dense, brown -~~~: . . - .,. (FILL) - . 

~ ·. - . . 
- .. 

0 - ••• . b. Oily sand in tip 
- •~e. - •• c .. 0 "" 

I~ • ... . fl • - • c • "- .. 
- ·"j • ~c . - • • • - • • . 

I . 
:1-c ' - • ·I - . .. 

14.0 ----------------------------- . . .. . . 
15- . ·' . - .... -- . . SAND: loose, gray, .fine to medium 2 I • . . . 2 - .... grained, oily .(FILL)- . . - . . .. .... 
- . 

~ -;=I - . . .. - .. : . I - . . 
ro-= ... .. " .. .. . - . . - ... 

- . . . . 
- . . . . . - .. . . 

I~ I· . 
.. 

- . . - .... I - . . . 
2s-= .. i . 

i ..... ----------------·- 25.5 . 
I - ...1.. . -- I - SILT: soft, gray, organics I I - I - (ALLUVIUM) ~-- -

~ 
; 

-- . 
--- I ---, - 35.0 I 

35 -
- BOTTOM 4/27/82 -- f-

0 0.5 1.0 
LEGEND + TORYANE STREkCTH, TSF 

! 2.0·0.0. SPLIT SPOON SAMPlE 1~ lATER lEVEl • UNDRAI.ED SHfAR STREI~TH.TSf 
II 3.o•o.o. THIN WAllED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
G CRAB SAMPLE Of DRILL CUTTINGS GEOTECHNICAL CONSULTANTS 1 n coRE RUN PORTLAND, OREGON * SAMPlE NOT RECOVERED 

ATTERBERG LIMITS BORING· LOG B -7 , ,. • ..-LIQUID liMIT 

COP0020882 



--:;:-_--f?-_--'-

,, - ·~ 

0::: STD. PENETRATION RESISTANCE t-J C!) 

t:: 
1.&.1 

u... c:> 

~ 
en (140 LB. lElCHT, 30.DROP) -J 1.&.1 

CLASSIFICATION OF ,.ATERIAL ~ 
-J = ~ c... A BlOIS PER fOOT .-

c... = :z: :X e MOISTURE CONTENT, 1ft I LU c... LU ::::» ~ 
c::» < c::» c:> en 

0::: SURFACE ElEVATION: 34.41 CASING: 34.17 
0::: 0 so 100\ C!) 
C!) 

0.5 - . . 
0 •• '\,__ Asphalt - ~l.t . . - [Cl Q -~ - .. - • 1-. I41Cl Refusal at 4 ft on rock at first - • 0 - . . . location ~~ 
. - . 

5- . . 
;.~ . - . SAND, GRAVEL, ANUGlAR ROCK FRAG-- . 

- ·.~o· .:~_ MENTS, SILTY; medium dense, brown - I<= •• - p~ (FILL) - .4 •• . . - i"' ~ - .. Drills easier at 7 ft but still to-= lc~ ~-· 0 rocky ~ ... . . - • 0 - • . . . . -------- --·- 12.5 .. . . - .. 
~ 

.... 
I . . . SAND; loose to medium dense, brown, - . . . . . . - . . fine to medium grained (FILL) 1 .. 

- ..... 
- . . X ... X 

15- . . - . . .· 
~ .. . - . . . I . - . . .. ; - . . . . . - . . .· I - ... · .. ------------------------·-- 18.5 

I . . I 

- . - . . . 
2~ 

. . . SAND; loose to·medium dense, gray, . . . . . . fine to medium grained, oily (FILL) -· . . - . . - . ... ---------------22.5 : 

I 
.. 

- :: . ; - . . .. . . ~ - : .. SILT, SANOY AND SAND, SILTY; soft, : 

- .· .. . . 
25-:: 

. . gray, fine grained sand (ALLUVIUM) . : . . . . . I ... ---------....,.- 26.0 ~· . - I - SILT; soft, gray, trace clay, or-- .. I I - ganics. Rocky at 30 ft - "" --
tl'\ - ----------------- 30.0 3 .. - . . . . - 1-

.. SAND, SILTY to SILT; soft, gray, 
I 

- . 
• • •!- : - fine grained sand, organics - . . . 

I - . . . . - . . . -. . . 
35 -

. • . . . 35.0 . 
--- BOTTOM 4/28/82 -

lEGEND 
0 0.5 1.0 
+ TORYAJCE STRUCTH, TSF . 

I 2.o·o.o. SPLIT SPOON SAMPLE !_%.lATER lEVEl . • UKDRAIJCEO SHEAR STRUCTH,TSF 
II 3.o·o.o. THIN WAllED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
G CRAB SAMPlE OF DRill CUTTIHCS GEOTECHNICAL CONSULTANTS 
In coRE RUN PORTLAND, OREGON * SAMPLE XOT RECOVERED 

ATTERBERG LIMITS BORING LOG B -8 -
• - , --UOUIO UNIT 

COP0020883 



o· 

S, I '- .... . 
' 

Joooo6 ci t::: ffi STD.. PENETRATION RESISTANCE 
C) !< V) ..... --1 U..l U40 lB. 1£1~KT. 30.0ROP) = CLASSIFICATION OF MATERIAL = :.& --1 
~ li: 

c:;) 0... A. BLOIS PER FOOT .- :z: X 0- = 1.&.1 ~ e MOISTURE COIITEIIT,% 1.&.1 c... ~ 
c:a < c::l ~ V) 

0::: SURFACE ELEVATION: 34.20 CASJt«;: 33.95 0::: 0 so 100 <!) <.!) .. 0.5 - . 
~· \. Aspha 1t - . . 

- ll . . . - - .. . . Refusal on rock at first location - . . 
- Jo ·< 

~ - :r .. 5- .c. SAND, GRAVEL, ANGULAR ROCK FRAG--- ~ ~. MENTS, SILTY; medium dense, brown - .. - It · (FILL) - ·.~t - .. 
- .. ~ - ~ In-= . 

~ c . -- . . . . 
- 0 . ~ - ... 

- . :::.: I - . . :::.: 
)'. 

. - ... .., 
I"" I i - u ... - Cl • • • 

15.0 1.~ - -------------.... . .. . - . 
I • - . . . . . . . SAND; loose to medium dense, gray, - . . - . . 

fine to mepium grained, oily (FILL) I 
.. - . . . .. - ... I - . . . . Water at 18.5 ft while drilling - . . .. 

2G-:: . . . . . . - . . . . . 
' 

.. - . . . . - .. ·' - ..... 
I 

.. - . ' -. -- ••••• ~ - . . • 
2~ 

. . . . 
I . . . ----------- 25.5 . 

- .... u. I - 1;-+.-l:l; --- t!i:t SAND AND SILT INTERBEDS; stiff, I -- gray (ALLUVIUM?) ,. - ~·,.;.,=- -
~ ..... --------------- 30.5 - I -- SILT; soft to stiff, gray, organics - (ALLUVIUM) I -- ~ - . -35-----

LEGEND 0 0.5 1.0 
+ TORYANE STRtMCTH, TSF 

I 2.~·o.o. SPliT sPooN SAMPlE !-.:!:..WATER LEVEL . • UMIMWlEO SHEAR STREICTH,TSF 
II 3.o· o.o. THIN WALLED SAMPLE 

~OROUS TIP ~OUNDATION SCIENCES, INC. 
G ~RAB SAMPLE OF DRill CUTTINGS GEOTECHNICAL CONSULTANTS In coRE RUN PORTLAND, OREGON * SAMPLE NOT RECOVERED 

ATTERBERG l{MITS BORING LOG. 8-9 
• - • --lltlllln I !MIT 

COP0020884 



~ 
.. .. . 

----- · .. 
0:::: STD. PENETRATION RESISTANCE ......, <.!) 

~ 
&.&.I 

""-
C) 

~ 
en (140 lB. IEI~HT. 30.DROP) -J I.L.I 

CLASSIFICATION OF MATERIAL :C -J = c.> 
6: 

c::;) 0... A BLOIS P£R FOOT t- z: :X 0... = e MOISTURE COICTEIIT,% I.L.I 0... I.L.I :::::. < c:::a < c:::a C) en 
0:::: SURFACE ELEVATION: 

0:::: 0 50 100 <.!) <.!) 

!l .1 ----
40 - 40.0 

-- BOTTOM 4/28/82 -- . ---------
~ ----- I - l I - I - I - I I -- I ; - I . - ; ---- I --- . -- I o --- ' 

.. - I ---- . i -- u.· . ------ ... -- - I ---------------
0 . 0.5 1.0 

LEGEND + TORVANE STREICCTH, TSF 
I 2.o·o.o. SPLIT SPOON SAMPlE !...x_IATER lEVEl • UNDRAIIIED SHEAR STREJI;TH,TSF 
li 3.0•0.0. THIN WAllED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
G ~RAB SAMPLE Of DRill CUTTINGS GEOTECHNICAL CONSULTANTS 
I Ill CORE RUN PORTLAND, OREGON * SAMPLE IIOT RECOVERED 

ATTERBERG LIMITS BORI·NG LOG B -9 (CONn 
,.:...-liQUID UNIT. 

~ ···~·~" -··--~ ---·--·-
COP0020885 



. . - '""-- ffi STD. PENETRATION RESISTANCE --·-· .. ....., C!t ....., 
C) ..... v.> &.&.. -J ....... 

~ L4J (140 La IEICifT,30"0ROPl 
£ CLASSIFICATION OF MATERIAL ~ 

-J <.> C) a.. A BLOIS PfR FOOT ..... :z: :X a.. = e MOISTURE CONTENT,% L4J 0- L4J :::> < 
C) < C) C) v.> 

0::: SURFACE ElEVATION: 35.08 CASIMC: 34.74 0::: 0 50 100 C!t C!t . . - . . . . - .. . SAND; loose, brown, fine to medium - . . . - t . . grained, some silt chunks (FILL) - . . . -. . . - ... . - . • • s-= . . \ . . . ;. . . . - . . ' . I -- . . - . . . . ----------- 7.5 . . - .... · - . . 
SAND; loose, gray, fine to medium - . . . . 

lo-= . . . grained, oily (FILL) . . 
- . . . 
- . . . . . - . . . ::.: ·- • • •• X - . . . 

lj_ I I - . 
ll . . . -· . . . I -fi - . I u - . . . . 

I fl 

15- . . . 
~ . - . . . I -- .. I I -- .. . -- • • t • _. I - . • -I - . . I -. • • I"' I - . . I . - . . . . 

' . II 

20"-:: • . I I . . . --________ ,..;....._ 
21.0 I - -1 - I ' - I - .. I ' - soft to medium stiff, 

. 
I - SILT; gray, 

r I I I - organics M - I -~~ 

25- ; I ' - I - f-~· " --- I ' - ' . - ; -
~ - ! ' . ' - I I I - I ~ - ~ I - I I - I 1: - I - ~ - l+ ,.r - 35.0 I .. 
.;v_ 

-- BOTTOM 4/28/82 - t- i 

0 0.5 ~ 
LEGEND + TORVANE STRf~TH. TSF · 

I 2.0. 0.0. SPliT SPOON SAMPLE 1~ lATER LEYa • UNDRAINED SHEAR STR£JICTH,TSf 
il 3.0" 0.0. THIN WALLED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
G CRAB SAMPLE OF DRill CUTTINCS GEOTECHNICAL CONSULTANTS 
I IX CORE RUN PORTLAND, OREGON * SAMPlE . NOT RECOVERED 

ATTERBERG LIMITS BORING LOG B -10 
..-LIQUID UNIT 

~IUTIIR.ll 1f.lTFil r.tHITFYT 

COP0020886 



. 
0:: STD. PENETRATION RESISTANCE ......, C) 

t:: 
UJ 

C> 

~ 
V') 

~ ....I UJ (140 lB. IEI~HT. 30.0ROf') =- CLASSIFICATION OF MATERIAL ~· ....I 
~ C> 0... A BlOIS P£R FOOT .,_ = :X a.. = e MOISTURE COIITEMT, '1. UJ a.. UJ ~ < 

C> < C> C> V') 

0:: SURFACE ElEVATION: 35.18 CASING: 34.95 
0:: 0 50 100 C) C) 

.t:- 0.5 . . 
"- Asphalt - . . . - . 

- f- • • •• 
- . . 
- . . - . . . SAND; loose, brown, fine to medium - . . - . . . grained, (Fill) 5- . - ... - . . . - . . . ----------7.0 - . . . . 
- . .. 
- • . . SAND; medium depse, gray, fine to - .... medium grained, oily (Fill) 

~~ .... . . . 

- . . . . Water at 17ft while drilling - . ::11: • . X - . . . Ln - . . . 
~ ·r - . . . . - . - . . . . -

IS- .. . . - . . ... . - . . I • - . . . . - . - ' 
. 

I 
.. . - . . . . - ... I 

-
~ 

.... . . -- ' .. - I . - . . . l 

- , .... 22.5 ---------- I • .. 
-- ~ .1 - SILT; soft to medium stiff, gray 

. I -
25-:: with brown mottling to gray, organ- . . 

- ics (AllUVIUM) 1-1. . --- I -- -- -
-

3G-: ' 
- I 

-- . - I -- ~ -
35 - 35.0 I --- BOTTOM 4/28/82 --

LEGEND 
0 0.5 1.0 
+ TORVANE STR£1CCTH, TSF 

I 2.0. 0.0. SPliT SPOON SAMPLE !~lATER lEVEL . . • UMORAIICED SHEAR STRElCeTK,TSf 
IT 3.0• 0.0. THIN WAllED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
G CRAB SAMPlE OF DRill CUTTINCS GEOTECHNICAL CONSULTANTS 
I ICX CORE RUN PORTLAND, OREGON * SAMPlE ICOT RECOVERED 

ATTERBERG LIMITS BORING LOG B -II 
LA-1.-UOUIO UNIT. 

COP0020887 



.\ \.. '\: . 
' ' I 

0:::: STD. PENETRATION RESISTANCE • ,....z C) ..,: LU 
C) 1- v:. "'- __, "'- ;i LU (140 lB. lElGHT, 30• DROP} == ClASSIFICATION OF MATERIAl ~ 

__, 
<> ~ a.. A BLOIS PER FOOT 1- :z: :X a.. = e MOISTURE CONTENT, '1. ....... c... ....... :::;, < 

C) < C) C) v:. 
0:: SURFACE ElEVATION: 35.44 CASING: 35.11 0:::: 0 so 100 C) C) 

.... 0.5 - . \.Asphalt ! . . - . . 
' - .. . - . . . . - . - . SAND; loose to medium dense, brown, . . - . 

- . . . fine to medium grained (FILL) 5- . . . . 
-- . . . . 
- . . 
- , .... ---------·-7.5 

i - . . . 
I - . . . 

- -. . . 
to-= SAND; medium dense, gray, fine to . . . - . medium grained, oily {FILL) - . . - . . 

- . . . 
- . X 

I . . X - . ..., -. . k1 
, .. I - . \ - . . . 

15- . - . . 
Ll I . - . I . - .. . ' . --· .. I - . . 

- . . I - . 
- . . 

2o-:: . . . .. . . - . . . -- . . . l . . ----------22.5 

I ' . - : - SILT; soft to medium stiff, light -~ I I -- gray with brown mottling to gray, 2s-:_ I 

organics (ALLUVIUM) I - .. w.· I - : -- I -- ~ - -
~ ---- .... 
- 'I ---

35- 35.0 • -- BOTTOM 4/28/82 -- r-r-

0 0.5 1.0 
LEGEND + TORVAICE STROCTH, TSF 

I 2.o·o.o. SPliT SPOON. SAMPlE !...:!:.. lATER lEVEl • UNORAI.ED SHEAR STREMGTH,TSf 
1I 3.o·o.o. THIN WAllED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
C GRAB SAMPLE Of DRill CUTTINGS GEOTECHNICAL CONSULTANTS 
IIIX CORE RUII PORTLAND, OREGON * SAMPlE NOT RECOVERED 

ATTERBERG LIMITS BORING LOG B-12 
l..-11111-1....-UOUIO liMIT. 

COP0020888 



'·. ·~ 

' . ' 
0:::: STD. PENETRATION RESISTANCE f-1 <.!) t:: Lo.l 

L&.. 
C) 

~ 
U? 040 lB. lElCHT, 30.DROP) -J Lo.l 

::r! CLASSIFICATION OF MATERIAL .:=; -J 
t-

~ t- c:> ~ A. BLOIS P£R FOOT 
0... = c.. z: X e MOISTURE CONTENT,% Lo.l 0... Lo.l ::::. < 
c:> < c:> C) U? 

0::: SURFACE ELEVATION: 35.07 CASINC 1 34.16 0::: 0 so 100 <.!) 
<.!) 

... 0.5 -· . . \Asphalt - . . . . . - . -. . . - . - . . . SAND; loose to medium dense, brown, - . . - . fin~ to medium grained (FILL) < . 
5- . - . . . - . - . . . 

- . 
- . . . 
- . . . - . ·- . 

10-
. . . 

10.0 . . -----------. . 
. - . . . - .. - . . z: - SAND; medium dense, gray, fine to ..... 

• ..... - . . :c 

I - . medium grained, oily (FILL) 
~ - . . . - . 

- . . 
IS-

.. . . - . - . ' . - . . . • -- . , . 
I - . - . ~ I - .. . -

2o-:: . . ' .-. - .. . . - . - ... . 
----------- 22.5 I 

.. 
- r._. - SILT: medium stiff, gray, organics - I -- (ALLUVIUM) _1 _1 

25- • • - I ' - ...L" I - ' . -- I --- -- I 3G- ----------------- 30.0 -- BOTTOM 4/28/82 
I 

-- .. 

---- .. 
3s-=: - ! ---

0 0.5 Uli 
lEGEND + lURYAIIE STROCTH, TSF I 

I 2.o· o.o. SPliT sPooN SAMPLE l..:L WATER lEVEl . • UIIORAINED SHEAR STRUCTH,TSF I 

ll 3.o·o.o. THill IALLEO SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC.' 
C CRAB SAMPLE Of DRill CUTTINCS GEOTECHNICAL CONSULTANTS ; 
1 n coRE RUN PORTLAND, OREGON * SAMPlE JCOT RECOVERED 

ATTERBERG LIMITS . BORING LOG B -13 
L..t~LJ...,.........UOUID LIMIT. 

COP0020889 



·-"'"" .- - ' 

'1• .. . .. . 
0::: STD. PENETRATION RESISTAICE ,......z <.!> 

t: 
u.J 

C) 1- en U- -J 
~ u.J (140 lB. IEI;HT, 30.DROP) 

=C CLASSIFICATION OF MATERIAL ~ -J 
5:::! 5: c:l c... .A BLOIS PER FOOT 1- z: ::IE c... = e MOISTURE CONTENT, '1. u.J a.. LU => < 

~ < ~ C) en 
0::: SURFACE ELEVATION: 36.19 CASING: 36.59 0::: 0 so 10< <.!> <.!> 

-~?U: ~ 1.0 . '\... Aspha 1 t and grave 1 - . . . . - . . - , . 
- . . . . - . . . .- . . . SAND; loose to medium dense, brown, s-= .. 

< .. fine to medium grained (FILL) . . - . . . - . - ... 
7.0 . ---------------------- .· " .. 

' - . . - . . - .. SAND; loose to medium dense, gray, • • o-= .. . . fine to medium grained, oily (FILL) . - .. - . . 
-· .. 
- . . . . - . 

1 . - . . z: - . . ...... . . ...... - = - . . <n • 
·kl 15-:: . .. . . . - . . 

i • - . . . 
I , - ... · I I - . . 

I - . 
- . . . . • . -- . .. l - . . . . 

2~ • • . . . - . . I - . . - . . . - . . I 
.. 

- . 
~-- . . . ~ -. . --- .. . " 

'ol - --------------·- 25.0 I I 

- u· i - SILT: soft to stiff, gray with brown -- -mottling, organics (ALLUVIUM) I --.- --3G-:: 
---- I - I -- .. 

~ ---- ....., 

lEGEND 
0 0.5 I.C 
+ TORVANE STROCTH, TSF 

I 2.0• 0.0. SPLIT SPOON SAMPLE !~WATER lEVEl • UNORAUIED SH£AR STREICTH.TSF 
II 3.o·o.o. THIN rAttED SAMPlE POROUS TIP ~OUNDATION SCIENCES, INC. 
G CRAB SAMPLE Of DRill CUTTIICCS GEOTECHNICAL CONSULTANTS 
I KX CORE RUN PORTLAND, OREGON * SAMPLE NOT RECOVERED 

·ATTERBERG liMITS BORING LOG B -14 
..-UOUID liMIT-~ UIT'ttl"''"l .... a,-t""ft AAtt'P~ ........ 

COP0020890 



_, 
.. ~ .. 

. '• • - . -
0:: STD. PENETRATION RESISTANCE ~ 

<!) t: U-1 
c:» ..... en 

(140 lB. IEI~HT. 30.0ROP) '"'- ~ ;i U-1 =- CLASSIFICATION OF MATERIAL ~ 
~ 

<.> c;:) 0... A BlOIS PER FOOT ..... :z: :X 0... = e MOISTURE CONTEIIT,% U-1 0... U-1 => < 
c;:) < c;:) c:» en 

~ SURFACE ElEVATION: 
a::: 0 so 10< <!) 

1 ---- 40.0 I -40. -- BOTTOM 4/28/82 -- < ------ • ------------ 1 --- I -- I - I • - ' --- -- I -- i - -- I -- I -- I - ' 
.. f-J .._ - I ---- I - I - ~- I I - ' - I --- --- ----- . I ------ --------

0 0.5 I.D 
LEGEND + TORVAME STREJtCTH, TSF - I 2.o·o.o. SPLIT SPOON SAMPLE l-1. WATER lEVEl . • UMORAUIED SHEAR STRUeTH,TSF 

fl 3.0•0.0. THIN WALLED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
G eRAB SAMPLE Of DRill CUTTIHCS GEOTECHNICAL CONSULTANTS 
In coRE RUI . 

PORTLAND, OREGON 
~ SAMPlE NOT RECOVERED 

ATTERBERS LIMITS BORING LOG B -14 CCONt) 
.,-liQUID UNIT. 

~lllTlftlll "'lTt"tl I'IIUTC"VT 

COP0020891 



-. . . 
...., <.!) ..,_: f5 STD. PENETRATION RESISTANCE 
...... C) ...... t- (I') 

(140 ll IEI~HT. 30.DROP) -J ;i ~ 

CLASSIFICATION OF MATERIAL -:£ -J = c.> t;: c;:) a.. A BlOIS PER FOOT t- ::z: X a.. = e MOISTURE COIHEJIT,% "'-' c- "'-' :::> cz: 
c;:) cz: c;:) C) (I') 

ex: SURFACE ELEVATION: 35.85 CASING: 35.55 ex: 0 50 10 <.!) <.!) 

.... 0.5 - . . . . \ Asphalt - . . 
- . . . . . - . . . - . - .. . . . SAND; loose, brown, fine to medium - .. grained (FILL) - . . . 

5- . . 
- I - . . .. 
- . . . 
- .. . , - . . . - . . . . .. - .. - . . . - .· . . 10.0 10 ---------------- . .. . - . . . 
...... . . . . . 

SAND; loose, gray, fine to medium - . . 
- . ·. ' 

grained, oily (FILL) I - . . . :::.: 
# :::.: - . . . . . - . . 

Water at 17.5 ft while drilling ~ Is-= 
.. . . . . t . . . - ! - . . . . I . -· . . - ... . - ' . . . . I - . - . . I . -- . . . 

2G-::: . 
'. . . _l .. - . . . I - ' . . - . . - . . 

I 
.. 

- • • • - . - • . . 
2s-:: 

. . .. . . . . .. . . . 
26.0 ----------- ~· i - . 

-- SILT; soft, gray.with brown mot- I -- tling, trace of clay, organics --.... -
3 .. -

(ALLUVIUM) . 30.0 II 
' - BOTTOM 4/29/82 -- I - 1 - I -------- 1-

LEGEND 
0 0.5 1.0 
+ TORVAIIE STREKCTH, TSF 

I 2.o· o.o. SPliT SPOON SAMPlE !..:t:.,WATER lEVEl . • UMORAI.ED SHEAR STREI~TH.TSF 
1I 3.o·o.o. THIN WAllED SAMPLE 

POROUS TIP ~OUNDATION SCIENCES, INC. 
C GRAB SAMPlE OF DRill CUTTINGS GEOTECHNICAL CONSULTANTS 
I IX CORE RUN PORTLAND, OREGON * SAMPLE NOT RECOVERED 

ATTERBERC· LIMITS BORING LOG 8-15 
~...-liOUIO WUT 

COP0020892 



' . 
0::: STn. PENETRATION RESISTANCE f-o.Z C) 

t:: 
LLI ..._ <::> 

~ 
en 

(140 La IEI~HT. 30.DROP) ..j LLI 

== CLASSIFICATION OF f.fATERIAL = ~ 

~ ~ 0... .A BLOIS PER FOOT 1- ti: ::z: :z 0... = e MOISTURE CONTENT,% LLI 0... LLI :::> -c 
~ < ~ <::> en 

0::: SURFACE ELEVATION: 36.16 CASING: 35.82 
0::: 0 so 100 C) ~ 

a. ~~ 
~"<>/\" ~ 1.0 

"\ Crushed rock - . . . . . . . ' - .. ·. ~. -- : .. · ... I - . .. ' - . . . SAND; loose~ brown, fine to medium s-= . . . . . . . 
grained (FILL) ... ' - . . - .. 

- . . . . 
-. . . . . - . . . . 
- . . . . -·- . - . . . 
- ...... 

10.0 10 --------------------- . . . .. 
- . . . - . . .. SAND; loose to medium dense~ gray, - . . :0:: ..... -- . . . . fine to medium grained, oily (FILL) ..... 

I - . . = . en - .. . . ~ 
~ - . . 

,s-= . . . . . . 
- . . . . 
- .. . . . I . - . . - . . . . I' -. . . I - . . 
-· . 

~ I . - ... . -2fr-:: .... . . . N - .. ft I - .. 
~ : - . . . 
I - . . . I 

- . . - . • ... - ..... - • - . . . . . 
25.0 

! i J I 
25 - ------------ ~ I i 

1 - ~ J - ' i :_L' i - SILT; soft, gray, trace of clay, i:· 
; - -- some stratified sand near contact, I ; -- organics (ALLUVIUM) r." - -- f 

30--- I -- L - I - ' - I -- 35.0 II 35_ 
- BOTTOM - 4/29/82 
- f-1-

LEGEND 
0 0.5 1.0 
+ TORYAIE STRUCTK, TSf 

I 2.0· O.D. SPLIT SPOON SAMPLE !~lATER lEVEL . _ • UNOWIED SHEAR STREJCTH,TSf 
li 3.o• 0.0. THIN. WAllED SAMPLE 

POROUS TIP ~OUNDATION SCIENCES, INC. 
G ~RAB SAMPLE OF DRill CUTTINGS GEOTECHNICAL CONSULTANTS 
I NX CORE RUN PORTLAND, OREGON * SAMPLE NOT RECOVERED 

ATTERBERG liMITS BORING· LOG B -16 
..-liQUID UNIT. 

~ loi'ITttf"'lf ...,.Tr"' AAt.t-,..rVT 

COP0020893 



•· , . -\. 

.. 

o= STD. PENETRATION RESISTANCE t-J C,!) .....,: LU 
~ <:> u... t- tr.) 

(140 LB. lElGHT, 30.DROP) -J ;i L&.l 
:z£ CLASSIFICATION OF MATERIAL -:::::= -J 

~ 

6:: ~ a.. A BLOIS PER FOOT t- - :z: :z c.. = e MOISTURE CONTENT, 8ft ......., a.. LU ::::::> < 
c::ll < ~ <:> tr.) 

a:: SURFACE ELEVATION: 35.84 CAStH;: 3559 o= 0 so 100 C,!) <.!) 

,... 0.5 - . . . 
\.. Crushed rock . . - . . 

- . . .. 
- . .. 
- . . 
- . . . . 

SAND: loose, brown, fine to medium - . .. 
- . . . grained {FILL) . 

s- . . -.. - . : ... --- . . . 
- . . . - . . . - . . . . -

. - . . .. 
lu- -

. .. ' . ---------- 10.0 

- . . . . 
SAND: 1 oose to medium dense, gray, .. - . . . . - . .. fine to medium grained, oily {FILL) . . - . . 

I - . . . . - . . . Water at 17ft while drilling X - . ::IE - . . . . 
# 15-:: 

. . . .. 
- . . . . . I . - . . . . - . . . - .. . . I - . . - .. I - . .. : 

ro-:: 
. .. . . . . . . .. - . . - .. 

' . - . . . . ' - ..... 
I 

. . 
f-- . - . . - . . . . - . . 

~-
. . 

I . . . --------- 25.0 ,,. - • . 
I - _L I - ' - SILT: soft, gray, some stratified - I - sand and wood near contact ...... - {ALLUVIUM) -.. - -.... - 30.0 II ' 

oN_ 

- . - BOTTOM 4/29/82 ----- .. -
35-:: 

- f-
--

LEGEND 0 0.5 1.0 
+ TORVANE STRE~TH, TSf 

I 2.0· 0.0. SPLIT SPOON SAMPlE l.11ATER lEVEl • UMDRAIMEO SHEAR STREICCTH,TSF 
II 3.o·o.o.·THIH WAllED SAMPLE 

POROUS TIP ~OUNDATION SCIENCES, INC. 
G GRAB SAMPLE OF DRill CUTTI NCS GEOTECHNICAL CONSULTANTS 
INX CORE RUN PORTLAND, OR.EGON . * SAMPLE .NOT RECOVERED 

ATTERBERG liMITS BORING LOG B -17 
, ,.,. , ..-ttOUID LIMIT 

COP0020894 



( 

( 

-· ... 
- : . : - . - .. . 
- .. . - .·. - ... - . . . 

s- .. 
--
-- ... - . . 
- . .· - .... -

CLASSIFICATIOU Of HATERIAL 

SURFACE ELEVATION: 35.84 CASII!G: 35.59 

'\ Crushed rock 

SAND: loose, brown, fine to medium 
gl-ained (FILL) 

= 1--
0... 
UJ 
c:> 

0.5 

- .... 
t0-1--.-.---.+-- --------- -- -- -- - 10.0 -. ' . - .. . 

- ... . 
- .. . - ... . 
- . . . . 
- .. - . - . . . . 

15- .... - . -- .. . - .... . 
- .. . - . - '· .. - .. . - ... . 
- .. . 

2~ •·•· •· 
- ... -. - ... 

- .. ·.· 
- . ' - .. - . · .. 

SAND: loose to medium dense, gray, 
fine to medium grained, oily (FILL) 

Water at 17ft while drilling 

25--+--.,.· -,',-,--r-- -- -- -- - -- -- -- -- - 25.0 
----- ---

SILT: soft, gray, some stratified 
sand and wood near contact 
(ALLUVIUt-1) 

~~'}~---~Ll_L~----------------'-j30.0 -- -
BOTTOi·l 4/29/82 --

------
35-----

= C> 
0::: 
<..!> 

i (J 

(/) 
UJ __, 
0... 
:X 
<:: 
(/) 

STD. PENETRATION RESISTANCE 
(140 LB. YffiGHT, 30.0ROP) 
A BLO':ZS PER FOOT 
0 ~OISTURE CO:HElH, '!. 

0 so 100 

I I I ' I 
I ' 

I I I 

~++I! _,_; -+-i
1
-1f-+-: ~: -t· +-H I 1 : l i 

I : ' I : I ! ·r-:-
I ! ! I I ! : ! I 

I I I I I I : I I I : 

1 ' I I ~ 

I ! I I I ' 

I I _L 
I I I I ' I I I I 

• I I I' j_ I 
I I j I 1 

. ; ' I • ' l · 
I ! ! : 

• i ! I ' I I 

I I I 

I I ~ I 

~II 

I . 
I ! I 

I 1 I I . _l 1 I ' 
: I i I I f f 

! : I i I ! ~ ! t ' I 
_jl_!___l_ I I ! I i J I , 
~4-~~~~~.~.~--~~~ 

I 
1 I I I 

I 
I I 

I ; 

• i t 

! ~ i ' l I 
I 

! I j I 1..!_ I 

l ! I ' 1 
; ' t • 

i I . I 1 I ! I 

' ; I I ' ' • I I I . 
i •: l; ;,j-HI : t I I: • 
i!tl :••t __ ,~ 

~~ ! I j f t ~ ~ I ' r-r ; 

I : .. ! ~-~- ~--:-~' -
A I I -, j I ! .' ; I I . .:... ; I -

• ..-~ ! I :-;-T"T ' T' • 
I I I • :..J_; -;-
tjl!' I. : '; i 'I 'IT 

; I I i • : .f.-!- ___ :....;...i_ ,_.t .. ~ 
I : ! t : f t I • ! I ! ! I ~-L-. 

: 1: ' I ; : _t i-l- _._ 1 j i I : -~ 
! i I ' ' I I 1 ~ i I i i -;- t -----

' I : t I t f 

I /'; I'! 
A • 1 I 
~.: ! t I I I 

I iII I j ' _Lj_ 
~, -r...:.~~,:.-;--+-+, -+-ili-1 -...;.,-H,H-1 +-. n_j_ 

I I ~ i t 

r- -+-+-rl+-i t i ! I 1 I I I 

i I i L -HH-ri-+-l++-+-+'-i-1 
, • l ~ r I • 1 ' • ' ' ! 
I I I I I I I ' I I I 

I I II~+ I 
I I I I I +-!-t-:;.+-1-t-t-j-f-j" +-r_1-i 

H+tt--H-H+ I • I -h .. i 
0 0.5 1.0 
~ TORVAliE STRDiCTK, TSf 
a UI<ORAiiiEO SKEAR STRE~GTH,TSf 

LEGEHD 
I 2.o·o.D. SPLIT SPOOH SAMPLE 

II 3.0. 0.0. THill WALLED SA~ PL£ l_y_ WATER LEVEL 

POROUS TIP FOUNDATION SCIENCES, INC. 
G GRAB SAMPLE Of OR ILL CUTT UiCS 

I HX CORE RUll 

* SAkPLE HOT RECOVERED 

ATTERBERG LIMITS 
_......-ll QUID UI{IT · 

~-NATURAL ~ATER CO!HEKT 
"--Pil(Til~ IIIJIT 

DATE ){AYI982 

GEOTECHNICAL CONSULTANTS 
PORTLAND, OREGON 

BORING LOG B-17 
JOB NO. 210-1 FIG. 20 

COP0020895 



. r· • ~-
0:::: STD. PENETRATION RESISTANCE <.!) 

~ 
~ ..-.z 
~ 

(/) 

U40 La lElGHT, 30.0ROP) ~ 
C) 

~ ~ 
__, 

CLASSIFICATION OF HATERIAL x --J 
A BLOIS P£R fOOT = <..> 6: 

c;:) 0-.- :.::: :X e MOISTURE COilTEin,% a.. = LU ::::> ....:: LU 0... 
~ c::> (/) c::l < 

CASING: 35.76 
0:::: 0 50 100 0:::: SURFACE ELEVATION: 36.03 c.!> <.!) . . - . . - . . . 

- . . . . SAND: loose, brown, fine to medium -- . . . . 
grained, occasional rock (FILL} - . . . 

- . .. - . 
- . . . 

5- . . . . 
- . . - . . . . . - . . - .. - . . . - . . . - . . -· . 

to-=: 
. . . . . . - . . - . . . - . . 

- . . . . 
- . .. l - .. . . . 

I - . 
i - ... 

' . - . 
IS- . . 

- . . . :z: - . . . 
16.5 

...... i . --------------- ...... = Ll . - .. . . 
J ..... . . 

I I - . . . 
• - . . . . 

' - . . 
SAND; medium dense, gray, fine to ' - . . . 

zo-= . . . medium grained, oily (FILL) . . . . - . . - . . . . - . .. - . . . 
: - . 

I 
.. . . . - . - . . 

- . . . I ... - . . . 
25.0 -'. _j _l . ---------------·- . . 2.,-

- _L . -- soft, some organics - SILT: gray, 
I - (ALLUVIUM) --

3~ - I - ! -- • - I ---.... -
3.,- 35.0 II 

-- BOTTOM 4/29/82 -
0 0.5 1.0 

LEGEND +·mRYAl£ STR£KTH, TSF 
I to•o.o. SPliT SPOON SAMPLE !.X. WATER LEVEL • UMORAI.EO SHfAR STREI;TH,TSF 
li to·o.D. THIN WALLED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
G CRAB SAMPLE OF DRILL CUTTINGS GEOTECHNICAL CONSULTANTS 
I u CORE RUN PORTLAND, OREGON * SAMPlE lOT RECOVERED 

ATTERBERG LIMITS BORING LOG B -18 ,-liQUID LIMIT 
. '~NATURAL lATER CONTENT OAT£ JI.AY 1982 JOB NO. 210-1 f:'lr. _ ?I !u lt'TII' IIUIT 

COP0020896 



.. " 
0::: STD. PENETRATION RESISTANCE t-J C,!) 

~ LLJ ..._ <:> ..._ .__ en (140 La lElGHT, 30.DROP) ~ 

CLASSIFICATION OF MATERIAL ;i LLJ =- = ~ <.> .__ c;:) c.. .A BLOIS PER FOOT .__ 
CL. z: X c.. = e MOISTURE CONTENT,% LLJ c.. L.LJ ::;:) ~ 

C) ~ 
C) <:::) en 

0::: SURFACE ELEVATION: 36.03 CASING: 35.76 
0::: 0 50 100 C,!) C,!) . . - . . - . . . 

- . . . - . SAND: loose, brown, fine to medium - . . 
- . . 

grained, occasional rock (FILL) . . . 
- . .. - . - . . 

< . 
5- . . . . - . . - . . . . . - . . - .. - . . . - . . . - . . -. . 
I~ 

. . 
I -

. . . . . . - . .. - . - . . . . - . .. I -. . . - . . - . . . . - . . 1 
15- . . - . . . z: I 

- . . . 
16.5 

1.4.1 1 I • -----------·- 1.4.1 . = I - . . .. . 
~ 

I . . - . -I I . . - ... I - . . 
I . . SAND; medium dense, gray, fine to -. . . 

- . . . medium grained, oily (FILL) 20- . . . . - . - . . .. _I I - . .. - . . . 
I • 

·- . . . I ' 
.. 

- . . -. . - . 1 -· . I 

, .. - . ... 25.0 2.,- ----------·- I I 

- f.-!. I - . - SILT: soft, some organics - gray, 
I - (ALLUVIUM) - :-- -»-= ---- . I - I ---... -3v _ 35.0 I 

-- BOTTOM 4/29/82 -
LEGEND 

0 0.5 1.0 
+ TORVAME STREICCTH, TSF 

I 2.0· 0.0. SPLIT SPOON SAMPLE 1-~IATER LEVEL • UIWRAI•ED SHEAR STREIICTH,TSF 
il l.o·o.D. THIN WAllED SAMPLE POROUS TIP ~~UNDATION SCIENCES, INC. 
G GRAB SAMPLE OF DRill CUTTINGS GEOTECHNICAL CONSULTANTS 
I NX CORE RUN PORTLAND, OREGON * SAMPLE IIOT RECOVERED 

ATTERBERG LIMITS BORING LOG B -18 
..-liQUID UNIT· 

~NATURAL lATER ctlNTfliT 

COP0020897 



~ STD. PENETRATION RESISTAN <.!:) ....,: ....... 
~ !< en 
"'- ~ "'- ....... ((40 lB. WEIGHT, 30.0ROP) --J 

CLASSifiCATION Qf MATERIA!. = :-= ~ =- <..> I- ~ 0- A BlO'IS PER FOOT I- 0- = X e MOISTURE CONTENT,% 0- = ....... :::::> ...:: I.L.J 0- ~ C> en Cl ...:: 
0\SING: 34.71 ~ 0 so 0::: SURfACE ELEVATION: 35.00 C,!) 

C,!) 

J::... - 0.5 
- . . "- ASPHALT . . - -~ I ( . -- I • ~ SAND, GRAVEL, ANGULAR ROCK FRAEMENTS, "' - I . 

{FILL) -. . 6 SILTY; medium dense, brown -- t) • 0 j 

5- . 
Dri 11 s easier after 5.5. ft, but - . ~ . - rocky - .• . . still - . 

- • '0 . 
I - ------- ----------- 6.5 I . ---- . . . . 

T 
I~ 

. . SAND; loose, gray-brown to gray, ; ..... ... :.·,_ ... :;.. ... :::, . . . 
I . . . . . 

fine to medium grained, oily {FILL) T - ... . . . - . . . . I . . - .. • .. 
I - . ·. . . ' : . - .. 
t - . . . . . cv • ' - . : ~~ I I - • t . 

,~1 - . . .. I . . 
I I - .. • 

'5--:: 
. . . 

' . . . 
I . . 

I . . - . . ·:· ; -. . . - . . . ., - . . .. . - . . . -· ... I 

- . ... T 

zo-= . . . :. ., ; . . . .. . 
I I : I . :• : .. - . . . 

j I I ' ·- ••••• c 

T ·r : - • • • ! .. -r, I "] - I 

- . ' 
1~ 

I · I I I .. I I . . . . -----· ---------23.0 I.a. . 1 
- F-" I ' : 

- SILT; soft to medium stiff, gray to I I I 

2s-= greenish organics (ALLUVIUM) ''I ; I I I gray, 
il 

I I I LJ.-. t- J.-~--~ T: - I 

- ; 1- w.: ' - I - I. - --·I I I I I 

- ... ······-. ~· --~·:.-..:-:...!::~-'<-· II .. - .·-:-·/;" -:..~----.- .- ·--~·:- ··-··-: .... ',. .. .. ~:. . I 

- I 

3o-= i . . I ... 
- ! : 
- . I 

- I 
- I - ]_ --

•I - . r I 

35 - 35.0 
,. 
I I - I ~ - Bottom 7/6/82 I - q:: 1= -

0 0.5 I.D 
LEGEND TSF 

-:. I 2.0· O,Q. SPLIT SPOON SAMPLE !~tATER lEVEl 
JI 3.0"0.0. THIN WAllED SAMPLE 

POROUS TIP ~OUNDATION SCIENCES, INC. 
G GRAB SAMPLE OF DRill CUTTINGS 

+ TORVAHE STRENCTH 
GEOTECHNICAL CONSULTANTS 

I MX CORE RUM TO HS /SQ. fl (TSFI PORTLAND, OREGON . * SAMPLE NOT RECOVERED . • UNDRAINED SHEAR 
_.,· ATTERBERG ll NITS ... _ ·. . ,:.~~-,£-·· STRENGTH (TSF) ..... :-· ~~_:::- BORING LOG B -19 :.-.':-:::......_,.~4_0:-.. , liQUID liMIT , ... ._ • ...., :•,.,•-r.;: •.. ~ . · ·- ·.;· .. - : ·.:· ._:_·~_:-: ·--.. _-~-:.:~--~;~-~-~·~-~:~:r"~-
:.'~NATURAl WATER COHTEKr. ~;--·: __ ~--- --··" _:_·;.:: -~ .<. . ............. . -

,_ DATE JUll', 1232. . JOB NO. 2MH-2 ~~-: FIG. ··:-_;: · PLASTIC liMIT . ·'·.· -:.· ·· · ~- • --. · . ·. 

COP0020898 



CLASSIFICATION Of MATERIAL 
..... <.::> ...._ C> __, 
= c:.> 

·~ -= "'-1 0... 
c::a <:: 

0:: 
<.::> CASING: 33.40 SURFACE ELEVATION: 33.66 

... 
- "t:> •• ""- ASPHALT - . 
- 0 •• 

-: j ( • 

- . . . 
-- c 0 

5- t • - ... = d • ~ • 

- ' ~ • p - . 

SAND, GRAVEL, ANGULAR ROCK FRAGMENTS 
SILTY; loose to medium dense, brown 
(FILL) 

-. ~ 

-: :·P. I< : .•• ;,;· ,. . . . _< ... ::·~:.?;:;~~;,·::.·:·?.-·.-_'::-:c."=·~ __ :..--;:':-._:,.-··'· 
IQ-- -1- ;. o - .. 

- .;.-~ • Drills easier at 7.5 ft, but still 
=~~·> k _ •. • roc y -
- • .e • --

..... ....._ 
=:C ._ 
a.. 
"'-1 
c::a 

0.5 

- •• 5 
-7- ..:.'-- -----------------14. 

IC o • • • •.r-:: . • . . . . - . . . - . . .. . 
- ... . - . - . . . -. ~- ... - .... . . 

20-
_" ... •• •. . . 
- •• 1. 

. - " .. . 
. - ... . -- .· . - .. 

SAND; medium dense, gray to gray­
brown, fine to medium grained, oily 
{FILL) 

- . . . .,~ 
-f1-...!._!_ f-----------·- ~.s - ..... 

2s_: :fj·:j~. SAND AND SILT INTERBEDS; soft to 
: .•.. •· medium stiff, gray, oily, organics 
- .. •a •• {ALLUVIUM) 
- ·f·l·l· - .... - ~ : : .: . . :. . ......... · ........ :• ~-:. -- .. -. . = ·I :1'·1: 31\._. ~ •••.• 

,J~ ... : ::·: 

:-.:-.. _ ···.· ': 

-=1=1·1· - ... · ' - . . . -.·.:1·.·,. - ·I· .. . - ... 
- .. : ·-:: -· .... 

3~ :tt:r: 
-~· .. · ·. · ... 

= ·:;·:r =V . 
LEGEND 

~ 
"'-1 

~ 
~ 
"'-1 __,. 

c::a a.. 
= X 
::::> <:: 
<:> ~ a:: 
<.::> 

. 

c-...,., :n =c-.. ;:;;CQ 

,;_1 
I 

I 

·1 

STD. PENETRATION RESISTANCE 
(140 La WEIGHT, 30.DROP) . 
.A BLOIS PER FOOT 
e MOISTURE COHTEHT,% 

so roo; 0 
I 
I 

I . 
I 

' 

I 
I 

T 
I 

' I 
' ,, I I 

I I I ! 

' 
i . 

I .. 
II I I 

' 
l : 

I . I 

I 

I 
I 

If I I 

' 
I'' I 

I 

_I! ' 
I I ' 1- • • 

' 
It I I 1 I I 

~ 
I 

~I 
li T 

I 
I 

I 

I . 
: 

I 
! I 

i 

I 

0 J 0.5 f.O 
Tsr 

I 2.0· 0.0. SPLIT SPOOH SAMPLE !_=t:,_IATER lEVEl 

IT 3.o·o.o. THIN WALLED SAMPLE PORous TIP ~OUNDATION SCIENCES, INC. 
G GRAB SAMPLE OF DRill CUTTINGS + TORVAHE STRENGTH GEOTECHNICAL CONSULTANTS 
I NX CORE RUN TOHS/SQ.fHTSFJ PORTLAND, OREGON 
* SAMPLE KOT RECOVERED • UHORAIHEO SHEAR 

~ ATTERBERG liMITS . · .. ·., · •. ;.-~·'.· STREHGTH(TSf) .. ·:.,::~;...:-=:~C-~-:··.:'·· .. BORING LOG B-20 ,.;~:·:~(.~,:~'.' _::.· 
. -~...-liQUID liMIT . · ··_ ... . _: . ·_. . ; __ : .. · -~· · ··. · . .-., -:~_'.- · -:~ -:· . · . -.·, . .:,._~.: :~ •. 

. , .... ~NATURAL WATER CONTENT . · .. ···--.:.,: .... -,~_:·:..:~.--;..:. :- --·DATE JUl.Y 1982 ··JOB NO. 210-1-2 _,:.,...FIG. --:: 
PLASTIC UNIT . . I 

'. . .. · ...... __ ...... _._ ...... _ _,_ .: .......... ··•..:. -. .... - ·'- . . . ... 

I 

COP0020899 



- ....... ·::· 
= ·lf-J: 

4o- =r·fffsiLT~edjl}!ll. stiff;9reeniSh gray.-
40

.
0 

=I.JJ _Lf-ru:g.a.D..li:s.._vu...LIIVIIIMJ ------ 41.5 
-- --- Bottom 7/6/82 
-----
~ . _ .... --~-_....... -:.-:~: .. :J::.:::·::f-.. ~:.i. ··:!.:-~~:_:::-·;-- ---~ # :.-· -":· .. _. __ ._ .-: •• •• ,. • •• :-'. 

--------------
- If ------·­-------- ----- -. - .· 

--- ---------- . ----

; : ~ .: ·:;--. ~: ; . -· .. ... ... : ·: . . . . 

LEGEND 

: 

' ! 
I 

. 
I 

-. 

' 
I 

I 

0 

' 

·t+ 

• I 

--H-

' . 

0.5 
TSF 

I I 

' I' 

; I 

1T 

I I 

t- : p 

I I: 
; I 

' I i 

I I 

; I 

I ' 
I 
! 0 

I! 

1 

1.0 

I 2.0"P,Q. SPLIT SPOON SAMPLE 1~WATER LEVEL 

IT 3.0"0.0. THIN WAllED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
G GRAB SAMPLE Of DRILL CUTTINGS GEOTECHNICAL CONSULTANTS 
I HX CORE RUN + ~~:~~:tN~::F~TH PORTLAND, OREGON _ 
* SAMPLE NOT RECOVERED • UNDRAINED SHEAR 

ATTERBERG LIMITS oO 0 :.- -.- - STRENGTH(TSf) ~ oO • • ' • BORING LOG B -20 (CONT.) ---
0 

.-

0

: --uOUIO UNIT -· ~
00

_., 
0 

-.-

00

•

0

• • 0 • 00 - • • 0 0 

.. ~~NATURAL lATER CONTENT .. ·o. 0-
0 

0 o.· .•. 0 
• 

0 DATE JULY l94l JOB NO. 210-1-2- -·. FIG. --· 
0 

• • PLASTIC UNIT . I . 

-------- :.~-~ _,.;_.,;..,...,.:.._ ____ .No.l-._;..;!'-~ .. ----- ......... --.... ----

COP0020900 



p <!) 
C> ""- __. 

;:£ <..> 
t- = 0... 
\.L.I 0... 

= <C 
0::: 
<!) 

- o·. d - . . 
- ·;,:: . 

- • 0 - .. - . .,.. · .. 
- .... 
- • 0 •• s- , ... - . .· - ~ () -. . .. 
- a .. ,.. 

- •• Cj - .. 
- •• Cit. 

CLASSiriCATiON OF MAKRIAl 

SURFACE ELEVATION: 35.03 CASING: 34.79 
~ 

'-ASPHALT 

SAND, GRAVEL, ANGULAR ROCK FRAGMENTS, 
SILTY; loose to medium dense, brown 
(FILL) 

·1~·~ : • :t..• Drills easier ···at 5.0 ft, but still 

~ ..... 
-£ 
t-
0... 
......... 
c:::1 

0.5 

tv- CJ • • k =---..!-· roc Y ------------11.0 - . . . . 
-: •• • •• SAND; loose, brown; fine to medium -= · ·· · grained, oily (FILL) - .. -.. . .. - ... Is-=- -t • • ~. - .. -_ · .. ~ . . - ... 
-w_·~----~,------- 17.5 .. . - . . - . . . - . . ' - . . . 

20- . ·.· :. - .... : . 
- •• # - ... 

SAND; very loose to loose, gray to 
grayish-brown, fine to medium grain­
ed, oily (FILL) 

- ••• • 22.5 - __....~- ----------------- -·-----
25-:: 

-

SILT; very soft to soft, gray, some 
organics (ALLUVIUM) 

- ,. -= 4--4~-------- -- --------·- 27.0 
·· ... ----
~------

~ ~· .. :._ ... - .--..... · l .. ·,, • • a • • 

SILT; soft to medium stiff, greenish 
brown to greenish gray with orange­
brown mottling, organics, trace 
GRAVEL, fine (ALLUVIUM) 

- . --
3,~~-+-~-~~--------------------;~0 ----

Bottom 

lEGEND 
I 2.0·0.0. SPLIT SPOON SAMPLE 
fl 3.0•0.0. THIN WAllED SAMPLE 
G GRAB SAMPlE OF DRill CUTTINGS 

7/6/82 

!..:!:.WATER LEVEl 

POROUS TIP 

I NX CORE RUN + TORVANE STRENGTH 
TONS /SQ. FHTSFl * SAMPLE HOT RECOVERED • UNDRAINED SHEAR 

0::: ......... 

~ 
c:::1 

= => 
C> 
0::: 
<!) 

<n ......... __. 
0... 
:X 
<C 
<n 

STD. PENETRATION RESISTANCE 
(140 lB. WEIGHT, 30.0ROP) 

.A. BLOWS PER FOOT 
e MOISTURE CONTENT,% 

0 so 100 

T 

' 
. 

I 

I I : 

I 
: 

; ; 
I 

I I 
I ~~u~~~41~++++rrHrl 

Ll : 
! I : 

. . 
I I 

I : 

: 

1 I 16. 

I ! 
-, 

I..;_ 
T I 

I 

u . -, . 
I . 

I 

I I ·I ~ .. . I 

_l 

_I 
I 

I I 

I.A 
I 

0 0.5 .1.0 
TSF ._ 

FOUNDATION SCIENCES, INC. 
GEOTECHNICAL CONSULTANTS 

PORTLAND, OREGON 

.ATTERBERG liMITS .·,,· .. · ··-- . STRENGTH CTSFl 
.• ·. ~liQUID liMIT . . ·. .. . . . 
·.··.>~~~UURAliATER CONTENT •• __ ···:·:' .··. . . ···D-ATE· JiitY, 1982 ·-JOB NO. 210-1-2 ·-~- F'IG. ·-·- -

·- BORING "OG B -21 ·-~---· : . .l, . ..: ...... -: : .: ... ·=·-=..- .. -·: _ .... ·-_: .,: L : . :. ;_ ._- .· _.·- . 

.._ PLASTIC liMIT 

COP0020901 



' 

~ .....,: <.!) 

u.. C> u.. 
~ 

ClASSIFICATION OF MATERIAl = = <;> 
~ t-

0... = u..J LLJ 0... ~ 
~ < 

SURFACE ELEVATION: 34.94 CASING: 34.67 0::: 
<.!) 

- :o .• g:o. SAND, GRAVEL; loose, brown 
=~~f---------'-------1.5 -= ·:: ': · SAND; 1 oose to medium dense, brown, = :·. ·.:·: fine to medium grained (FILL) 
- . . .. - .... . 

5- ... . - .· .. - ... . - · ... . 
- · ... . - ... :·. - .. . - .. - ... . - .... . 

1o-·; : ... -:. - .. . 
- . . -: ... . 
- .· .. . - .. ·- .... - . .. 
- . :·' - . " . 

15-... :. - .. - . . ·. - . . . . 
- ... -- ... ·: - .... . -. .· . 

20-= :·· ~....; _______ . --------------20.0 

= · · ·: · SAND; loose, gray, fine to medium · = · ·: ·. · grained (FILL) 
-." · .. - ... - . - .. -. . .. - .. 

25- ... . = ... . - .. . -. . 
-=r!-'.:. 1-·----------· ------·- 28.0 

:: srL r ;. ~oft --to--m~Cii.um st·i.ff, graY' t:o 
3o-: greenish gray with brownish red 

- mottling, organics (ALLUVIUM) -------35-_-f--L • .Ll-l------------------135.0 
- Bottom 7/6/82 --

lEGEND 
l 2.0" O.D. SPliT SPOON SAMPLE 
Jl 3.0 • O.D. THIN WALLED SAMPLE 
G CRAB SAMPLE OF DRill CUTTINGS 
I kX CORE RUN 
* SAMPLE NOT RECOVERED 

ATTERBERG UNITS 
...-LIQUID UNIT - · -

!...L WATER LEVEL 

POROUS TIP 

~ TORVANE STRENGTH 
TOHS /SQ. ft <TSfl 

• UNDRAINED SHEAR 
STREHGTH(TSF) 

-· ·. . .. ~ .... - . . . 

a:: 
u..J 

~ 
~ 

= = C> 
a:: 
<.!) 

.. ~---::_;:. .. 

c-.1 :z:: co...., ...... ...., 
0) = -1 ; 

· .. :.-·· 

STD. PENETRATION RESISTANCE 
en 

(140 LB. lElGHT, 30"0ROP) u..J 
~ 
0... A BlOIS PER FOOT 
:X e MOISTURE CONTENT,% < en 

0 so 100 
t 

. ' 

.:·~~- ~;_;*' 

. 
: 

i l 
I 

i 
i I 1 
I I I 

I I 
' 

I 

i 

T I 

I I 
I ~] 

I . 
: 

T • ! 
I : 

! I 
I 

I l 

- !-
f--7-

I . ! r I 

1 :-, 
I j ' 

I 

I- I 

' I j 

I I I I 

I ~J 
I 

: 
I 

I •• I 

:I . . . 

0 0.5 1.0 
· TSF 

FOUNDATION SCIENC-ES, INC. 
GEOTECHNICAL C~NSULTA~TS 

PORTLAND, OREGON 

BORING LOG B -22 
-~ ..... . : .. ~:-: .. • - ·_!_..-'!' .... .,_.~ ~- .::· .. ~-:-......... ~---':. ·:--

.• ~~~ATURAL lATER CONTEHT 
PlASTIC liMIT DATE JULY,I982 JOB NO. 2D-1-l FIG. 

~: ... · . ~ . 

COP0020902 



' 
.....,: ..._. C,!) ...... c:::> ...... 

.....J CLASSIFICATION OF MATERIAL x ::£ ~ s: ._ 
a... = I.LJ U-1 0.. c:::;;, 
Cl .....::: 

SURFACE ELEVATION: 34.94 CASING: 3-1.67 0:: 
C,!) 

-~ .. g:o. SAND, GRAVEL; loose, brown S 
-l.o"- •o. - I 
-!-"-~1-------------- -

_: :.:: ': • SAND; 1 oose to medium dense, brown, = · · :·: fine to mediu_m grained (FILL) - ·: · .. · . - .... . 
5- ... . - .. · .. - .. . - .... . 

- · ... . - ... :·. - .. . - .. - .... - . . . . . 
to-·; ~·-·~ - .. - .· .. - . . . . 

- .· ... - .. -- .... -· .. - .. . - ........ : 
15-.. .. - .. - . . ·. - . . . . - .. . -= ... ·: - .· ... -. .· . 

- • • • • . - 200 20- -·-·-. ----------- -
::: ··: • SAND; loose, gray, fine to medium = · ·: ·. · grained (FILL) 
-.' · .. - .... -. . . -. . . .. - .. 

25- ... . - ... . -- .... 
. - . . .· --=;..· . ~: ___________________ 28.0 

:: srLr ;' 5~i1: t0--r;]eeii.uin sti.ff, 9~ay ··to · · 
31>-:: greenish gray with brownish red 

- mott1ing, organics {ALLUVIUM) -------
35--li--LLL+---------------;35.0 - . ---

Bottom 

LEGEND 
I 2.o· o.o. SPliT SPOON SAMPLE 
IT 3.0"0.0. TIHH WAllED SAMPLE 
G GRAB SAMPLE-OF DRill CUTTINGS 
I kX CORE RUN 
* SAMPLE HOT RECOVERED 

ATTERBERG LIMITS 

7/6/82 

!~lATER lEVEl 

POROUS TIP 

~ TORVAHE STRENGTH 
TONS /SQ. FHTSf) 

• UNDRAINED SHEAR 
STRENGTHCTSfJ 

~ 
UJ 
!;;: 
=-c:;) 

:z:: 
::::> 
c:::> 
~ 
C,!) 

.. :;~~ ..... 

<"-'= co ...... _ ...... 
<» = ;T 

en 
UJ 
.....J 
0... 
:X 
.....::: 
en 

STD. PENETRATION RESISTHCE 
(140 LB. lElGHT, 30.0ROPJ 
A BlOIS PER FOOT 
e MOISTURE CONTENT.~ 

0 SO IOC 

< 

~··::· ;:., . .,: 

1 -. 
; 

I 

-I 

__ I 

0 0.5 
TSf 

' 
. 
: 

I 

I 

I 
I 
I 
I 

. 

• H ,. I 
n 
II ' II 
u 

/'- j 
I 

I' 
; 

I 
l I 

: 
' ' ; 

l 

' ' 
" • 1 

! 

1 
. l 

' i I 

~ . 
I -n 
I " 
I • • 

' ·• . ' 
.; I 

I !I I 
t ·!I 

. .. 

.. I 

u I 

" I 

:..: I 

!! i 
.. . 

I '' 

I· • 
t· I 

j t 

I· ! 

:. i 
' l 

I ·I 

I.D 

OUNDATION SCIENC-ES, INC. 
GEOTECHNICAL ~SULTA~TS 

PORTLAND, OREGON 
-

BORING LOG B -22 
....-UOUIO UNIT . · · 

.• ~~~ATURAl lATER CONTENT 
PLASTIC LIMIT 

.. ·- . ···. .. -~. ': ~- - .-:· ... ~- .·:·:. . . ::·· -·~-.. -·-- ~:~-:. -- . 

DATE JULY,1982 JOB NO. 20-1-Z FIG. -

- .· ..... ~ ......... . ~-- :·. - ·: 

' 
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a:: STD. PENETRATION RESISTANCE 
t--= u.J 

' t--= 
C!) 

~ 
V) 

(140 lB. WEIGHT, 30• DROP) g ...... ...... 
ClASSIFICATION OF MATERIAl 

u.J - = =- -..J 
.A. BLOWS PER FOOT • ::r:: -c.:> E: c::l 0... 

1- = :X e MOISTURE COITEHT, '1. 0... = \.LJ = <C u.J a... c::l C> V) 
Cl <C 

Cl\SING: 35.71 = 0 50 100 = SURFACE ELEVATION: 36.03 C!) 
<:> . - . . . - . .. 

SAND; loose, brown, nne to medium . . 
·- . .. 
- . . . grained (FILL) '. . . f - . . : - ..... -- . . . . . . - ... 

5- . . . . . .... -- .. . I .. . 
; - .. . 

- . . . . . 
- ... 
- : . . . . . - .. . - . . . 

• = .... _': ~.1:_ •. =--:~-~> .4_.;··~···:·-:~ :,;.:~:.-·;.·.:~ .. £: .... ~:-·:::-;.;~~"~-~: --~~:;:.-- . . '· .·· .. '•"': -. .... - ·. ~ .-· 
10- .. . - . . . -·- 11.0 -r. -- . 

' - . . . . - I I - . 
SAND; loose to medium dense, gray . 

1 
I - . ... 

~~medium grained, - . •• to brown, fine 
I - . . . . oily {FILL) • -:;;_ . .. .,.... 

I I ! - . . 
00 ... I 

'5--:: 
. . ........ j . . . C> . :::::: . ~ . 

I I - . . ,._ I . 
!y ; . - . • - . Tf -. . 

I - . . 
I - . . ... I •I - I - . . . • I I - ! - . . . ..... 

2s . I • . . . 
·- . . . .. . . I . . 
- . I ' .. 
- • • I i 

-- . . 
I l' I -H-.. 

l - . . 
- ... . - ·- .. I I 

- .. 
f I TT I 

25-:: .. . . 
I t-l. 1-!-

I I . . 1--------· -------·- 26.0 I - f--! ~-.-;- ' - ! f ; . 
' - SILT; medium stiff to stiff, brown 

i : - I f - with gray and reddish brown mott- '- ·1 .. -- ling, organics (ALLUVIUM) I -3o-: . 
- I 

- . 
-- I --- .. . I 

35 - 35.0 
. t 

-- Bottom 7/6/82 --
0 0.5 1.0 

lEGEND TSF 
" I 2.0. O.D. SPLIT SPOOH SAMPLE 1~ WAT.ER lEVEL 

fi 3.0 • O.D. THIH WALLED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
c GRAB SAMPLE Of DRill CUTTINGS 

~ TORVANE STRENGTH 
GEOTECHNICAL CONSULTANTS 

I HX CORE RUN TOHS/SO.Ft (TSf) · PORTLAND,OREGON 
~ SAMPlE ~OT RECOVERED • UNDRAINED SHEAR 

ATTERBERG liMITS STREHGTH(TSf) · .···>-·.BORING LOG B-23 . - -!:f:f-~«!:'~'; : .. ~ 
~liQUID liMIT . · 

. . . . . 
~NATURAl lATER CONTENT 

.. . .. . . }·..:.:..-:' : ...... --i.-: ". ·: · •. ·.:-< .. DATE JULY,I982 JOB NO. 21G-I-2 .. ~·,.::FIG. 
~ PlASTIC liMIT 

COP0020904 



0::: STD. PENETRATION RESISTANCE ...... LLI ...... C!) 

~ 
<n (140 lR WEIGHT, 30.DROP) "'- C> "'- LLI __. 

ClASSIFICATION Of MATERIAl £ __. =- <..> t;: ~ 0... A BLOIS PER FOOT 
1-- = :X e MOISTURE CONTENT,% --a.. = . 

LLI ::::> ....::: LLI 0... ~ C> <n 
~ < 34.5B CASING: 34.70 0::: 0 so 100 0::: SURFACE ELEVATION: c.!) 

C!) 

~a\:1\~no 
ASPHALT, CRUSHED ROCK 1.0 

- ...... . . . 
medium brown, fine to - . . . SAND; dense, - . . :.. . 

medium grained (FILL) - . . . 
- . . . 
- . . . ... . . . . 

s-= ... ' . . .. 
I - . . . . ... - . . . . 

I - . . . - . . . - . . . . . - . .. . - . 
- . .. . .. 

lo-= . . . .· , :_.':"";.!_ •• _·; _ .. .; :··.,. : .. · .... .. ;:··,~:;:.~~~~:.:~ .... :::·-~-- ::_: .. -... !-:~:--·--·---· -;. ·-._·-· - . ... · .. ·.--"':: ... . _· .. •;. --.. . ... -- . · . .. 
: I - ... 
I - .. · . .· c:--J 

I - . - co - . . .. -. . - C) ., I - . . . . :;::: .. 
; - . . - ,_ 

Is-= 
.... " ,.., I I; . 

- . . . . . . , ... - • e I • - . ". . - . . .. 
I - . . 

- . . 
18.5 ... ;-·----------------·- I - -.-. - . . . ' SAND; medium dense, gray, fine to . -

2D--=: . . . . . 
medium grained, trace SILT, oily (?) I • -. . . . . 

I ' . . - . .· .· (FILL?) I ' - -· .. .. I - . . . 
- . .. 

I ·I+ 1- 1-;_ . . - . . " . - • * . . - . 
! I . 

2s-= 
. .. ' I . . ·+I-- . 

I . 
- . . . . . 
- # . : 

- . . I . - . 
-I I I I - • . 

; . : . ~ ... "'- ·- .. ·- ··-- ... .. _.·· ... ·. .-.. -. . . . 
' ":71\- .. ' . '-------------------·- 3QO l ..,.._ 

SILT; soft, brown to greenish gray, ""' I - l I I 
some SAND; fine grained (ALLUVIUM) -- I' - I- 7 ---... - I 

3.r - . 35.0 

- Bottom 7/7/82 
- - I - 1- I 

0 0.5 1.0 
LEGEHO TSF 

:( 2.o·~:~· SPLIT SPOON SAMPLE 
:. 

1-.I.IATER LEVEL 
~OUNDATION SCIENCES, INC. II 3.o·o.O. THIN WALLED SAMPLE POROUS TIP 

G GRAB SAMPLE OF DRill CUTTINGS + TORVAHE STRENGTH 
GEOTECHNICAL CONSULTANTS 

I KX CORE RUM TONS /SQ. fHTSF> PORTLAND, OREGON * SAMPLE HOT RECOVERED • UNDRAINED SHEAR 
ATTERBERG liMITS STRENGTH (TSf) . ---·---·=···· :".,BORING LOG B-24 .::;;o-;.,.-.;;.;~-:--·· - _..liQUID liMIT -·/. · · ·<-:··:-·-= .· ·:~··. ~.-- ~- _·. :-.: ... -~: -....... ·:.·~-_-:;:.-.-~::·_ .... ··-··-:~=::~: .. : ·:.:-·_ .. ' 
~~NATURAl lATER COHTE!ff - - . _ 

.. 

- - - DATE .W,I982 _-:JOB NO. 210i-2 .-.~.-.FIG • • PLASTIC LIMIT - · - · : . .. ·- - ·"":: .•.-

... 
-·- ·- -

COP0020905 



~ c.::> 
'-'- C> 

~ 

= c.> 
I- -0... = LL.I 0... 
c:1 <: 

0::: 
c.::> 

- ..... . . . 
- .. ·: · .. - . . . - . . . - ... 
- .· ·:: - .. - ..... . 
- . . . . 

5- .. . 
- ... . - ... . 
- # •••••• 

- . . . . ·- .. ·. - .... : - .. - .... . 
:~ •' I .. . 

lo-_. · .. . . . . . 
- · .... - .. - . . . . - ... · ... - .. - ..... - .. - . . 

15- • .. ·: •• -.. .. - .... - .. . . . 

CLASSIFICATION OF MATERIAL 

SURFACE ElEVATION: 36.33::: CASING: 35.83 

SAND· loose t .. 'omedium dense, brown 
to g~eenish brown, fine to medium 
grained, organics (FILL) 

· .......... . : ..... "" : -~· .. : 

- . ~ .. _ ·.: .. 18.3-2 in. wood fragment 
- .. . 

. - ·.· ... .. - . . . 

~ 
'-'-
£ 
I-
0... 
UJ 
c:1 

- •• • • 200 20 •• • ----------------- . - . . . . 
. - . . .. - .· .... . . . - . . .- ., : ·.: 

- #. • 

- ·. ·. . - .... : - ..... . 
25- ..... . 

SAND; medium dense, gray, fine to 
medium grained, wood fragments 
(FILL) 

=~~ .:..: ---------·------ 26.0 
: SILT· very soft ·to soft, greenish , . 

---= gray to gray w.i th some brown .f!Jott-. ·.· 
- ling, organics (ALLUVIUM) -

~- ~ 3v _ 
- Bottom 7/7/82 ------- . -----

LEGEND 
I 2.0" 0.0. SPLIT SPOON SAMPlE !~WATER LEVEL 
IT 3.0" 0.0. THIN WALLED SAMPLE POROUS TIP 
G GRAB SAMPLE OF DRill CUTTINGS 

I NX CORE RUN + TORVANE STRENGTH 
TOKS/SQ. fUTSf) 

0::: 
&.....! 

~ 
c:1 

= :::::> 
C> 
0::: 
c.::> 

<./) 
&.....! 
~ 
0... 
:X 
<: 
<./) 

STD. PENETRATION RESISTANCE 
(140 lB. WEIGHT, 30"0ROP) 
A BLOIS PER FOOT 
e MOISTURE COHTEHT,% 

0 SO IOC 
I 

' 
I 

I 

I 

I I I ! 

I ! . 
' i 

I 
I 

I 
. . J ~-H-H-H-H-+-t+-i+t+l 
' : 

I 
lt 
i~ ' 

' 
! :I 

II ' :.-+-·.a. 
~! 

,, '·+- ·j--l--1-~ 
Tl 

: ' 

:: 1.fll;-~ ++-H-.,-I, f-1 f-.f-. f-f-H--1-HIH:rl-i-i 

~-+-+-+-•-H-
i 

f-

0 0.5 1.0 
TSF , 

FOUNDATION SCIENCES, INC. 
GEOTECHNICAL CONSULTANTS 

PORTLAND, OREGON 

* SAMPLE HOT RECOVERED • UNDRAINED SHEAR 
ATTERBERG LIMITS STRENGTH(TSF)· 

....-UOUID UNIT . .. 
- ... ·-- .. ·BORING LOG B-25 .·:: .. _.;:...·=··"::' 

. ~~NATURAL WATER CONTENT . . · , •. • .. , -. 
PLASTIC liMIT· · 

. . 

DATE JULY,I982' · ·-JOB NO. 210-i-Z --.::FIG. · .. - -· 

COP0020906 



ex: STD. PENETRATION RESISTANCE ...,..: I.LJ ...,..: <!) 

~ 
(,/) 

(140 lB. WEIGHT, 30" DROP) 1.1.... c::> 1.1.... I.LJ -1 
ClASSIFICATION OF MATERIAL x :;.: -1 = c.> .._ Cl a... A BlOWS PER FOOT .._ - a... = :X e MOISTURE CONTENT,% a... -= I.LJ ~ < I.LJ a... Cl c::> (,/) 

Cl < 
36.33.:: CASING: 35.83 ex: 0 50 10( 0::: SURfACE ElEVATION: <!) 

<!) ! 
- . . ... . . . . . - .. . . SAND; loose t·~omedium dense, brown .. . - . . . 
- to greenish brown, fine to medium i 

- . : .... 
grained, organics (FILL) 1 - . . . 

- . . . . .. •.· - . . 
- ... .. 

5- . . f . . 
- . . .. 
- ..... . I 

- " ... . t ; 
; - .. . . . . -- · ... f 

- . . . . 
- . . 

I . . 
- ..... .. ·-.. ~ .. ~-:-~ ..:_ ·< .·. ··: . ... . . -· ··-· - :;_ . ~. , .. .. -.. 

Ia-: ·-. 
f . . .. 
I . . . . 
f • - :·. . . .. f 

- : Tl . 
: 'T I - .• .. . : 

- . .. 
~I 

:I I . . . . I - . . 
I I I - . .. . . 

' - . 
= • ; ,s-= . . f I . . 
I . , 

I - .. · ... 
I ; . . . .. C'-• - . . . . c--.1= f 

- .. . . . 00 ....... . '. .... -....... i - 18.3-2 in. wood fragment = = 
- ... .. ;T 1 I . : - . . . 
- •••• c 

I 
f : I 

- .. . . . -I 

- . . . i . I · I 

20 -
.. . ---------------20.0 . I ; . . . . ... ~ 

- . . . . 
fine to 

I . . 
SAND; medium dense, gray, , r - . . . 1! . . . 

'I - . . .. 
medium grained, wood fragments ! .1 

- .... 
I I • • f I . . . 

- . . . (FILL) .... ., 
I I 

- ... ·. . : ' ~ - . . ' f ; I . . . 
I I - .. : ... • 

25- . . . .. .. : f •.4 ..... .. 
I I I • - ~~ r:..: 26.0 - ------------------ ---- I H-: .. 

- SILT; soft to soft, greenish I 
- very : I t I 

- to gray with some brown mott-: .. ::1 I I I 1 i 

.. - gray i .. T. 
- ling, organics (ALLUVIUM) ; f f 

- . ~rt-- : 
3D- 30.0 . : f 

-
7/7/82 I - Bottom I 

- ! I 

- ! I 

- I I 

--- .. I 

- I .. . - ; 

- i: 
- f i 
-- I 

0 0.5 1.0 
lEGEND TSF :. 

I 2.0"0.D. SPliT SPOON SAMPlE ! ...!:. lATER lEVEl 
~OUNDATION SQENCES, INC. ll 3.0" O.D. THIH- WAllED SAMPlE POROUS TIP 

G GRAB SAMPLE Of DRill CUTTIHCS + TORVANE STRENGTH 
GEOTECHNICAL CONSULTANTS 

I HX CORE RUH TO IS /SQ. fi USf) PORTLAND, OREGON 
* SAMPLE HOT RECOVERED • UIDRAIKEO SHEAR 

ATTERBERG LIMITS STRENGTH (TSf) ..... - ·BORING LOG B-25 .- :-~ · .. _·:-. :' ..... 
_..-liQUID liMIT _ . ; . 

. ~~NATURAl WATER CONTENT .. - .... --
DATE JJLY,I982' · JOB NO. 210-t-2 ·--·.: FIG. · .. ,... . 

PLASTIC" UNIT 

COP0020907 



-

.....,: ....,..: <!) 
C> 1..1... U- __, 

ClASSIFICATION OF MATERIAL £ 0:: C> 1;: 1-a.. = LL.I 
LLJ a.. Cl 
Cl < 

SURFACE ElEVATION: 35.63 lASING: 35.30 a::: 
<!) 

0.0~0 ASPHALT. GRAVEL. SAND 1.0 
- ... · ... 
- ••• ·:SAND; loose to medium dense, brown, 

: :::· • :-. fine to medium grained (FILL) 

=~·~r----------·-4.5 
5- .· .. 

- • • SAND; loose, gray, fine to medium 
: :· ~- :· g~ained, organics, oily (FILL) 

- .. - ..... - . . - ·. . - . . le-= .... ·. 
- .. . - . - ... - . . - .. . - ... .. 
- .. 
- •' . - . . . 

IS-. • •• - . . - ... - . - . . . - ... ' - ' . - . . . - .. . . - . . 
2Q- • • • - .... . 

. - . . 
- ..... 
- . . .· - . , - . - . - . ' 
- •• • f • - .. 

25--:: .' .•• 
- .. 

-

- ••• \·~-----------·- 27.0 
----

71\ -3v-:: 
-

SILT· soft to medium ··stiff, brown 
to g;eenish gray, some SAND, fine 
grained, organics (ALLUVIUM) · 

= f:- -+-:-1-+---- ------ ---- -- ------·- 32.0 
- · .. ·.· ·: .. SILT, SANDY; soft, gray (ALLUVIUM) - -·: .• - :: ·: ... 

35 = :·; :~· ;: ::. 
-- Bottom --

lEGEND 
I 2.0· ~.D. SPLIT SPOOH SAMPLE 
ll 3.o· O.D. THIH WAllED SAMPLE 

7/7/82 

!~WATER lEVEl 

POROUS TIP 
G 'GRAB SAMPLE Of DRilt CUTTINGS 

I NX CORE RUN + TORVANE STRENGTH 
TONS /SQ. fi <TSF) 

35.0 

0::: 
~ 

!;;:· 
=-= Cl 

= ::::> 
C> 
0::: 
<:.!> 

<:'-' 
co -<:r> -,_ 

IY 

--. 

(/) 
LL.I __, 
a.. 
:X 
< 
(/) 

I 

I 

I 

.:f 

' 

I 

STD. PENETRATION RESISTANCE 
(140 La WEIGHT, 30• DROP) 
A BlOIS PER fOOT 
e MOISTURE CONTENT,% 

0 50 100 

I 

. 
' 

I 

I 
I I I I! 

II . ' 
' . ; . 

I 

I 
I 

I 

i I .. . ., I. . 
I I ': 
I ' I I . 

\I ... .. 
I 

-;II I • I I 
:I 

I 
l-+.:....f-1-'1-' l-l--1f-H~;--r:-+'+ j ~ ' 

! I 

I 

II ., I 

II 

' 

! j 

I 
! 
I 
: 
I 
j 
I 

f+ 
0 

' I 

T 

T 

.T 

0.5 
TSf 

I 

I I 

I 
I 

I 

I 

I I 
I 

• I 

I I 
! 

: 

1.0 

'-

FOUNDATION SCIENCES, IN~. 
GEOTECHNICAL CONSULTANTS 

PORTLAND,OREGON . 

.... .. . .·· .. BORING LOG B -26 :;.-;:-;,··~: .. ·.:.•:-.... .. . ·:-.~.:~. ~- .. 

* SAMPlE HOT RECOVERED • UNDRAINED SHEAR 
. ATTERBERG liMITS · .. __ '· ..... STRENGTH(TSfl · --uou1o UNIT · · · ~-.. . -

-· ·· .. -.. ~· ·- ... · · · DATE JUlY,198l :··JOB NO. 210-1-2 .... FIG. -"- ~ ~~NATURAl lATER CONTENT .. 
· . PlASTIC UNIT 

COP0020908 



::r:.- ~ CLASSIFICATION OF MATERIAL 
!:i: = c..u 0... 

C) ~ SURFACE ELEVATION: 35.~ rA~TNf,· ~~ 711 

= ·00.:o":'.o· ~ANO~RAVEL------------:-1.0 
- . · ... -. . ' - .. ·.·. - .. . - .. . 
- .. ·. . 
- . . s- · .... 
- · .. ' - . . - .. . . ~ 
- ·."' - · ... . . . . - ... - .. 

SAND; loose to medium dense, brown 
to gray-brown, fine to medium grain­
ed (FILL) 

- ·· .. - . . . . -... .:: : . . ·-· . . . . -. . .. :,·.~.--.. -
10 •• • .-:-:--·· _. -_. - -·-·__:.:_-_·· . -··· - --._. _. _. 10.0 

- ..... - ·, .. 
- • • SAND; loose to medium dense, gray, -= ·. ·'·:. fine to medium grained, oily (FILL) - .. ~ - .... · - '. . . 

tC - • • • 4 ~ f5 
·~:.:.. :;; ~ ·.. '~ - . .. . ,_I 

:c;_~ _L '---------------------·- 17.0 ... ·: V. 
- • • • • • • +-"----"-1 

: :·i: 1; i: SAND; loose~ gray ~rown to gray, 
- • • • fine to med1um gra1ned, some SILT, 

2o-= : ::.: organics, oily (FILL) -. . . .· 
. - . . 
- ~_;_f--------------------- 2l5 - ..... 

- ··.·:·SAND; medium dense, greenish gray, 
: ·:. ·• ·.: fine to medium grained (FILL)· 
- .... -

25- :. : :·. - ..... - .. - . . . . - .. · .. . - ... . 
·­-

3o-= ----

------------28.0 
.. ..... --~- -· :··· ~ . . 

SILT; medium stiff, gray to greenish 
gray with orange-brown mottling 
(ALLUVIUM) 

--=1-1-1-1- -------------.---33.0 = SILT; stiff, brown to gray-brown witt 
35 - qrav mottl inq (ALLUVIM) 

: Bottom 7/7/82 --
LEGEND 

.--:.---.~ 

1 

-

I 

[ 

- ·1 

I 

0 

STD. PENETRATION RESISTANCE 
( 140 lB. WEIGHT, 30• DROP) 
A BLOWS PER FOOT 
e MOISTURE COIHEHT,% 

0 50 - 100 

I 

l 

l 'I . 
I . 

I 

i 
I 

' I 

I 
l . : 
I ' ; 

, . I 

• I . 
i 
• f .. ; ,, 
• 

i 

-~I 

I ! 

' 
' 

: . 

I 

' ' 
; 

' 

' ' 
I ' .. ' . 
' . 

i 

l 

! 

; 

. 

I ' ' 

. H- +-·t-H 'r-~ 

.. 0.5 
TSF 

, I 1 

I 

I I I 

I 

1.0 

I 2.0· 0.0. SPLIT SPOON SAMPLE l.:L WATER lEVEl 

II 3.o·o.o. THIN WALLED SAMPLE PoRous TIP ~OUNDATION SCIENCES, INC. 
G GRAB SAMPLE OF DRILl CUTTINGS GEOTECHNICAL CONSULTANTS 

I HX CORE RUN + TORVANE STRENGTH PORTLAND, OREGON 
TONS /SQ. fi <TSF) * SAMPLE HOT RECOVERED • UNDRAINED SHEAR 

ATTERBERG LIMITS STREHGTH(TSf) __ • ·- ····:--. --: BORING lOG B -27.~. :·~, :"·;,. .. '--~-·--·· 
.......... uoUID liMIT ~ -~ -· . .. • · • · 

.. ~ !~~tr~~k rt:r: COHTEHT .·.:··. . · - . : . . :.·-·"· DATE JUlY,I982 - JOB N0.-210-i-~ ._:: :~~_::. FIG~ -- - · 

:------·.:.. ..... ~----------·--·· 

COP0020909 



0:: STD. PENETRATION RESISTANCE ~ ~ 
I.&.J .._. 
!:;: <J) 

(140 LB. lElGHT, 3o· DROP) 'u-
<::> ........ I.&.J ....J 

CLASSIFICATION OF MATERIAL x =-= 
__, 

= <.> 6:: 
c;:, 0- A BlOWS PER fOOT 1- = :X e MOISTURE COHTEHT,% 0- = I.LJ = -ex: I.LJ 0-

~ c::> <J) c::> -ex: 
35.61 . CASING· 35.25 0:: 0 so 100 0:::: SURFACE ElEVATION: <..!) 

~ T ' 
~ AS.P.HALL_cr.ll.Slli:d rock. _________ 

1.0 \ . . . ! l - " •• 0 
' - ... . 

SAND; brown, fine to medium grained, - .· .. . 
(FIL[) - ... : some GRAVEL; fine - .. · .... . -- . .. ..,· . ; 

5- . . . I. . - ... 
- •o . I t 

- .. . . . . : -· . . 
' - . .. 

- ... I , . - . . . . 
. .... - . 

.• (_:!~~---:.·:.:l·-~~.:.: _;.. -:·_-•. ·:·:.__.: ;:.~~t~~~ -!~··:.: :-:~ .. t-·· .. :: ..... ··: .. -~--- .. :;t.t..z . -- • ~- .o ... -~ ....... .i: .... ·::;... ........... _ 

' ro- I ' i' . .. . . 
• i - . . . 

- . . . . . I i 

- . .. ('.• ' i .. . ---·- 12.0 I --. . : ._ - <:-.J:z:: 

I - 00 ...... 

- .. . 
medium dense, gray, .._ ...... ... SAND; loose to 

,~1 I I - .... : 
medium grained, oily (FILL) i I I - . fine to . . . . 

I . '; - . . .. 
i I 15- ..... 

I ' - ·-- . . . . . 
T I . . 
T i -· . -. . - . . . .. 

I I - . .. 
' - . 

• . I; -· . . - . . i • 

- .. . . 
' 

~ . . 
20- . . ' . 

'I -· . . . . - . . 
- . . I ' i i . . . - . . I f f - . . . I I ,-f-H-- ~ . . -----------·- 23.0 , .. I ! - SILT; soft, green-gray to gray to f - I! 

- brown, organics (ALLUVIUM) . It 

"5- I I ·t 
I 

' - I\ ' - I - I • ; 

- 1- 1- r------------ 27.0 I 

- -I I ' I - ........ ..... ~ ..... ! _ ... ~--_1::..· .... - -:- •• , ... ·:.•: ·-·-.:·.-:~·; - LA< l: .- ; - SILT; medium stiff to" stiff~ brown I II• ' ! 
- red-brown and light gray mot- I' 
- with 

30- tling (ALLUVIUM) . ' - : i 

- • I - -. I 

- I 

- I I I 

- .. I ' - I 

- . ' .... - 35.0 ! 

3... -
- Bottom 7/7/82 -- : 

0 0.5 1.0 
LEGEND TSf 

'" - I 2.0· O.D. SPliT SPOON SAMPLE !.1IATER lEVEl 
II 3.0" O.D. THIN WAllED SAMPlE POROUS TIP ~OUNDATION SCIENCES, INC. 
G GRAB SAMPLE Of DRill CUTTINGS 

~ TORVANE STRENGTH 
GEOTECHNICAL CONSULTANTS 

I NX CORE RUN TONS/SQ. fi<TSf) PORTLAND,OREGON _ 
* SAMPLE NOT RECOVERED • UNDRAINED SHEAR 

- ATTERBERG UNITS . .. ·:. .· ; . -: .:· .STRENGTH (TSf) '. BORING LOG B-28 ·-,·: --~ --·-· . ·- . -- ·· . .. - ; . ...-LIQUID UNIT . .. . . · -· . 
!~NATURAL WATER CONTENT .. -

JOB NO. 210-1-2 :-:~.FIG. -·-- ... - . ~ .·. - ·- DATE JULY,I982 · PlASTIC UNIT 

COP0020910 



0::: STD. PENETRATION RESISTANCE c.!> ....,: ....... ....... !;;c en 
'U- c::> U- ....... (140 LB. WEIGHT, 30.DROP) -I 

CLASSIFICATION OF MATERIAL :£ 31: -I = C> I;: c::> a.. A BLOIS PER FOOT t- = X e MOISTURE CONTEfiT,% a.. = ....... :::> -< ...... a.. c:;:) c::> en c::> -< 
35.97 

0::: 0 50 roo = SURFACE ELEVATION: 36.19 CASING: <.!) 
c.!> l o .c ·o •10 

lffill.VEl SAND· bra..o fine to !TEdium arained - ~ .. a ::o · 1.0 
- .. . 1 I . . . . 
- 0 .. 

- .. .. 
SAND; loose, brown, fine to medium I . 

t - . • . . 
GRAVEL (FILL) - . ... grained, some T - . . -· . 

s- : () . -· . 
; -- . . . I . 

< I - . . . . - . . l 

-· . . . I 

- 0 . I 
- . . i . . 

I - . . . : . .-~ ;~ •. ·:,. .;~-:-~ ---·;·.::_ ... ';:.r:-~_-:_;.(:_:.··!·~-~~~:~.: :.:.~:~~~-~ ._ .. _:.{:.,:.- ... ~ .... ,_· .. ,:.-. ::·- -.. :""- - --~ 

I : ··=- - . 
JO-

... . . I - . . --~~_: 

- . ()• . . . 
-· . . 
- . . . .. 1 

- ~-r------------- 12.5 I I 

- . . . c-J l 
00 - . .. SAND; loose to medium dense, gray,-· - II_ ! . . 0> I - . . .. 

fine medium grained, oily (FILL_)_ ·::::: 
I t ; - .. to ,_ I . I . 

IS- . . . ~~ l i i 

- . . ·. I • . . 
. ·-··· I - . . . - . . .. . i • - . .. ~ - 0 0. 'C) I TT· - . . 

"() . - 0 • 17.5-19.0 ft -- some grave 1 to 1 in. I - .... () 

- 0 0. across . -I i: 

20- .. . . • I ! .. 
t. • • . - - ~ J : -- ~ . . . - . . t t . 

j I - . . I 

- .. 
I - - ' :-·- . ·------------ 22.8 t l - ·~ - • I :: 

- SILT; soft to medium stiff, gray to 1: l T t I 

- I ! ! 

25- greenish gray to brown with light I '-+- rti+'-- mottling, SAND; fine, 
1-l ; 

- gray some some : 1-
! I . 

- organics (ALLUVIUM) I . . . -

- ___1_, I I 

- ·1 . . f I • 

- ~-- --·-.... :; ... -:. .• ::.. -=~ ··-.-~_.-:-:: .. ~· ._.·.::: .. :-= _ ... ·.-"". ••• •ot .• -. -.... : ; A.. l I • I I -- _ ... .:.-· .. 
- . I I . -- I~ -H-,- . I 

3.. -
• :! j; . ' 

i 

- • I I 

- Bottom 7/7/82 
. ! It 

- . t 

- I 

- - ! 

- I - I . -
--- - . . - .. ---- ! 

0 o.s 1.0 
LEGEND TSF 

'-

I 2.0· O.D. SPliT SPOON SAMPLE 1-.l!:..IATER LEVEL 
ll 3.0• O.D. THIH IAUED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
G CRAB SAMPLE OF DRill CUTTINGS GEOTECHNICAL CONSULTANTS 
I NX CORE RUN + TORVAHE STRENGTH 

PORTLAND, OREGON TONS /SQ. ft CTSf) * SAMPLE NOT RECOVERED • UNDRAINED SHEAR 
ATTERBERG liMITS . - ~- ' .. · _- STRENGTH (TSf) . .-__ ... _.-:: ~:·: ·-:::·- BORING LOG B-29 ... ~- .- -.. ··:_-. . --- . 

..-LIQUID UNIT ·.- •• ' .--

-- -~~~ATURALIATER COHTEHT 
-
:~, -~·: .·::,·;,:· _:.;·.·.·:. . DATE JULY,I982 JOB NO. 210-1-2 -·FIG. ---

• PLASTIC LIMIT 

COP0020911 



~:. ··.:... 

·-·. 

<.!) 

g 
c.> 

= 0.... 
< 

CLASSIFICATION Of MATERIAL 

~ SURfACE ELEVATION: 35.79 CASING: 35.35 
- ·-~"c;·?>.~;. GRAVEL; SAND; brown, fine to med i urn 
=~~:~:~ained (FILL) ______ ·-2.0 

-= "o\.-.:: SAND; loose to medium dense, gray­
::·:.:. •· brown to gray, fine to medium grain-

s-=-~·.=; ed, small amount of GRAVEL (FILL) 
- .... ··. 
- • • •• o •• - . . . . - . . . - .. ···. 
- 0 ••• . _,...!~:-..- -----------------·- 8.5 

.~: ·: :· · SILT, SAND; soft, ·gray, ."fine to :.--~~->: . .- .-;.;.::.., 

'"= ·• ·· · medium grained . . . . . . -------------------11.0 - · ..... · - .... . - ~ ·. ·. - ... · .. ·. - .. · .. - .... 
IC: _ _: • • • • . ._,.--- . . . . - . . .. - .... . - ..... . 

- •• • .. f - .... - . . . .. - . . .. - .. · . 
~ .· . 

2o- .•. : . 
. -.. .. . - . - . : .. .. - ...... . 

SAND; loose to medium dense, brown 
to gray-brown, fine to medium 
grained, oily (FILL) 

- • • • 230 : :.(J:t SAND AND SILT INTERBEDS~oft-:-gr~Y, . 
: ".J.J.J. orga'nics (ALLUVIUM) ... .· . . .. 

250 25-~- .. ~··~----------------- . 
: SILT· medium to stiff, light gray to = gray~brown with light brown mottling 

-=: some organics (ALLUVIUM) ...... ,. __ , ___ ,_.,_·.~. 
--

30-11 --·.J--l-_L.L..t-----------------j30.0 --- Bottom 7/7/82 
------ . -----

LEGEND 
I 2.0· 0.0. SPLIT SPOON SAMPLE 
II 3.0" 0.0. THIH WAllED SAMPLE 
G CRAB SAMPLE Of DRill CUTTINGS 

!~WATER LEVEL 

POROUS TIP 

I KX CORE RUN + TORVAHE STRENGTH 
TONS /SQ. fi (TSf) 

.·-·: . .-:;:. 

.... 

(/) 
UJ 
_.J 
0.... 
:X 
< 
(/) 

I 

I 

-I 

STD. PENETRATION RESISTANCE 
(140 lB. lElGHT, 30.0ROP) 
A BLOIS PfR fOOT 
e MOISTURE CONTENT,% 

0 so 100 

·Ill 

,., 
u 
f 

_ll 
~ 

-·- . lA. . . 

IJ : 
•J 
I I 

! I 

I • 
:If 
I I I 
:,&1 . 

_l 
I 

I 

..l 
I 

I 

: 
I 

0 0.5 1.0 
TSF ,_ 

FOUNDATION SCIENCES, INC. 
GEOTECHNICAL CONSULTANTS 

PORTLAND,OREGON . 

·· · · ··· BORING LOG B-30 :_;_.,~:'_-·t-.,:::<·, .. 
* SAMPLE HOT RECOVERED • UHORAIHEO SHEAR 

. :: ATTERBERG UJUTS - . _ :.-~-~-... ;~ STREHGTHCTSF) 
. .· ...-LIQUID liMIT · . ··:. · 
.·;;:!~NATURAL WATER COHTEJIT ... : .•... ·-·--.· ... 

PLASTIC UNIT 

. 
·· ······ DATE JULY,I982 .• JOB NO. 210-t-2 ·.-:- FIG. .. 

COP0020912 



..-: ~ 
c=> 

~ ...-J 
::;:: c.> 
t- -0... = 
l.L.I 0... 
~ <:: 

0:: 
<.::> 

- .. ·, . ·. - .. 
- • o • o_ - ... 
- .C> ·~-- .... 
-.l)-P. - .. : 5-= ·.-). p: 
- .. '\ 

-. 1.. • • 
- f->• • 

-
0• • • • r. 

CLASSIFICATION Of .MATERIAL 

SURFACE ELEVATION: CASING: 
--;.:: 

"'-- ASPHALT 

SAND, GRAVEL, ANGULAR ROCK FRAGMENTS, 
SILTY; medium dense, brown, wood 
fragments (FILL) 

._....: 
~ 

=:12 
t-
0... 
l.L.I 
~ 

0.5 

- #' e: • • 
-. ..... -90 
-'-!.~'-~r------. -.c;-. -.----.- -

~~- =:·=:·.: sAND, loos·e ·to ·n1edi~~·~ra·},:-~·-·nne to = ··. · : · medium grained (FILL) - .. . - .· ... . -. . .. - ..... 
- . . . . . - . . . .. - .... ~ 

15- .. , .· - . - .... •. - . : .. 
. -._. .,.:.·r------------17.5 = SILT: soft to medium stiff, gray = (ALLUVIUM) 
zo-:: 

--------
25-:: 

----.­.·._ 
-

3~ --

. · .... · . ., ........ : • •· •• _": • :: ••. f • 

~-~~~---------------------.3t0 -----35-----

Bottom 

LEGEND 
! 2.0"0.0. SPLIT SPOON SAMPLE 
IT 3.0. 0.0. THIN WALL£0 SAMPLE 

G GRAS SAMPLE Of DRill CUTTINGS 

I kX CORE RUN 
* SAMPlE KOT RECOVERED 

ATTERBERG liMITS ... .·,--
,-LIQUID liMIT .-

7/13/82 

1..1. WATER lEVEl 

POROUS TIP 

~ TORVANE STRENGTH 
TONS /SQ. fl (TSf} 

• UKORAINEO SHEAR 
STRENGTH (TSf) 

0::: 
UJ 
t-
<:: :.: 
c=l 

= = c:> 
0::: 
<.::> 

(/) 
UJ 
...-J 
0... 
X 
<:: 
(/) 

STD. PENETRATION RESISTANCE 
(140 lB. WEIGHT, 30"0ROP) 
.A BLOIS PER .FOOT 
e MOISTURE ·coNTENT,% 

0 so 100 

I 
I 

f ' • f 

I ' I .- .. 

'. 
G-W....:I-W--+-..-+-J.-++++-H--i-+-1-1-H: 

:! I 
C-1-i-~ 4-l~~-++-+: ++++-, +-'-+-!-~ 
G I I 

I . : . ,, 
~~~+++~++~~~-~ I 

h-. __;1~1-+-t-H-t. t± +• ri-
; . 

-~ ' . . 
I ' 
·:I: I I 

I< 

I I I: 
• ! 

G- T .J..' u....w....;.+-+.-+-f.-4-+-4---M 
I 

c . 

0 o.s 
TSf 

. I 

I 

I 
j . 

: 

: 

1.0 

FOUNDATION SCIEtL(ES, INC. 
GEOTECHNICAL CONSULTANTS 

PORTLAND, OREGON 

BORING LOG B -31 . · .. -

i 
l 
I 
I 
I 

I 
I : 
I-· 
1 ~-

• 
! 

I~~ NATURAl lATER CONTENT 
• . · :'--PLASTIC LIMIT .. . DATE JULY,I982 JOB NO. 210·+2 : .. ·FIG • 

.... ·- .. -
COP0020913 



ex: STD. PENETRATION RESISTANCE C> t-= w.J t-= !:;;: </) ....... c;> '"'- u..a (140 La lElGHT, 30~DROP) ~ 

CLASSIFICATION OF MATERIAL £ =-= ~ 

' = '-> 6:: c::. 0... A BlOIS PER FOOT ..... = X e MOISTURE COKTEIT,% 0... = u..a = < UJ 0... c::. c;> </) c::. -=x::· CASING: ex: 0 50 100 ex: SURFACE ElEVATION: C>· 
C> 

I .,_ 0.5 
- . . ' . "'- ASPHALT ~ . . E - . . 
- • 0 • o . ~ 

- : C>: 
.. SAND, GRAVEL, ANGULAR ROCK FRAGMENTS, I f 

- ~· ' - .. ~ ·. SILTY; medium dense, brown, wood - ·0. fragments (FILL} ' - .. c-. . . 
5- .. ~ ) . P: • -- 1-. • ' : 

- . ~ .. · .· . - . . 
- 0• • • ... ~ I - ~' 'c • - 9.0 - ~.:. ~:. 1---_ -. -.~~.·,:.c::IU;~ .. ~---·--~ . .. . · ' .. .. ·- SAND, loose.·to-·medium,gray, fine to ·c-to- ... . .. , . . . . - .. · ... mediu~ grained (FILL) -- . . . . . 
- . . . . . - T 

- . . .. 4 

- . . . . . i 

- . .. . I ' 
i .. - . . . 

t-. •• • • I . I I - . . 
I l IS- .·· ,. .. 

I • '' - . . .... - • . . ; . - . . . 
I I • - .. 

G-•. 
. . . ,....:_----------- 17.5 

- soft to medium stiff, gray I I I 

- SILT: . . I 

- (ALLUVIUM} -~ I 

- G- . i: I 

2Q-:: : I I • f. 

c- I 

·- I .. 
- I I ' IT 

- I • I I - I I . 
- . I 

' 
. -- ' ; • 

2s-= c- ' .. I 

2 - I ··++ !-"-I l I . 

- . 
!-!- I f 

- • : j I 

- ! I I 

- • I I 

:.- . ~ ••••• ,· .- 't • ~·-: ••• ,: . • •· •• :: • ; • .. • •••• ' . . ~ 

•. ·- ••• c: _ ... : • .. ·-
I - ...... 4-3o-:: G-

; I 
0 I 

- . • - c-32.0 I 

- I 

- Bottom . 7/13/82 . --- . : -~ 

35- . 
- : -- T - f-

0 0.5 1.0 
LEGEND TSF .. I 2.0' O.D. SPliT SPOON SAMPlE !..1-IATER lEVEl 

li 3.0 • O.D. THIN WAllED SAMPLE POROUS TIP ~OUNDATION SCIENCES, INC. 
G GRAB SAMPLE Of DRill CUTTINGS 

+ TORVAif STREifGTH 
GEOTECHNICAL CONSULTANTS 

I kX CORE RUN TONSISQ.fl(TSf) PORTLAND, OREGON 
* SAMPLE NOT RECOVERED • UNORAJIED SHEAR 

ATTERBERG LIMITS . -. . ·,. . STREHGTH(TSf) BORING LOG B-31 .. . . .. -- ~ .. ~- . 

~ ..-liQUID UNIT . .· . . . 

~~NATURAl WATER COHTEKT 
. 

DATE JULY,t982 JOB NO. 210·+2 ::~:-.FIG. - . .. --- ., ·-- . . PLASTIC liMIT 
...... 

COP0020914 



t--= <.!) 

1.1- c:::> _, 
• :X: <..:> .__ 

a.... :X: 
\..LJ a.... 
c::l < a::: 

<.!) 

: . I~. 
- .. 
-. :> il;l - .. 

- c • 
-· - • c 

5- c. 4 •• - ' .. 
- 4. - .. 
- • v • 

- t c. lo'p - .... 

CLASSIFICATION OF MATERIAL 

SURFACE ELEVATION: CASING: 
... 
"-- ASPHALT 

SAND, GRAVEL, ANGULAR ROCK FRAGMEffiS 
SILTY; medium dense, brown, wood 
fragments (FILL) 

t--= 
Ll-

£ .__ 
a.... 
c..u 
c::l 

0.5 

....: ·r~ . 
•-. • tA • ~-<. :.• P•" ·, _:~:....:,,:>z.!~•::.,_.:, •• ··:""..;._.:~: .. ·.: .. ~ .. •,T':•:.;,:!.;•,(.t.: ._~_..:•:-"'.:'-:.:,•=-~:;.- ·-..... ·~·~ ,;:::: . ~ ·~': ,., .. _.-... . . . -~· -

=i.J;.!...:..r:.o--- -----,---- -11.0 
- • • • .;!t:r:~.;;.... --#.: ·. · SAND; loose to ~dium brown to gray--=··:··. brown, fine to medium 'grained (FILL) -.' . - .... - .. 

15- ••• 
- . . . ·. - . . . -- . : . - • • • 115 

-f-,-.--.-t--- ---- ---------- -- --·- . 
---
~ .----- ----
25--:: 

--------
3o-= ----

SILT; soft, gray to greenish gray, 
organics, possible some SAND; fine 
grained (ALLUVIUM) 

J"·~-----~~ ... -..... - .. ·· .. .. : -r,_ ...... ~·-:.• •. · ..... -............... ·· ..... ·;·.: 

--l-.Ll....L.J--------_:__-:--------;33.0 -- 7/19/82 Bottom 
35-= . 

----
LEGEND 

0::: 
c..u 
~ :;:.:: 
c::l 

= ::::> 
c:::> 
0::: 
<.!) 

STD. PENETRATlOH RESISTANCE 
en l 140 LB. lElGHT. 30·oaoPJ --c..u 
-.J 
a.... A BLOIS PER fOOT 
::::!: e MOISTURE COITUT,% < c.n 

0 50 100 

I 

: . .,.,•. "1--+--1-+-l~-H-H-++-H-++++-H 

G- I 

' ! 
G-

~ 

: 

I . 
I 

: 
i 

•a•c•;· 

i 

' 

I 

f 

I 

1; ' 

0 

I 

I 

l 

I . 

i 
I 

T 

I. 

I I I 
I 1 

' . 
I I 

i 

I I 

I I I 
1 
I 

I i 

! 

' : ! 

i. 
I I 

I 

0.5 1.0 
TSF :. 

I 2.0"~.0. SPliT SPOON SAMPLE l.:t:..IATER LEVEL 

II 3.0"0.0. THIN WAllED SAMPLE POROUS TIP ~OUNOATION SCIENCES, INC. 
G GRAB SAMPLE Of DRill CUTTINGS GEOTECHNICAL CONSULTANTS 

I IIX CORE RUM + TORVAKE STRENGTH PORTLAND, OREGON · 
TOMS/SQ. FI USF) * SAMPLE NOT RECOVERED • UHORAIMEO SHEAR . . 

.- ~~~fou~~~rM~r ·. _ ... -·-,~:-·,:--_,.:srREHGrunsn .• __ · _:··,:,_-.·:_·.BORING LOG B -32 -:·:'~=-:=-~_:~~~--
- • ~~ATURAL WATER COHTEKT - .·.·~·:·• :. "··. ···:-- . ·· DATE JULY,I9S2 ··:JOB NO. 210-t-2 -~FIG. ----: 

. PLASTIC LIMIT 

I ,, 
ll 

~ 

COP0020915 



a:: STD. PENETRATION RESISTANCE <.!> ....,.: UJ ....,.: C> LL- ~ 
<./) 

(140 lB. WEIGHT, 30.DROP) 'LL- -J I.LJ 

a::: CLASSIFICATION OF MATERIAL ::C 31: -J A. BLOIS PfR fOOT <..> .__ c:::l a.. .__ 
:;s:1o c.. = :X e MOISTURE CONTENT,% a.. = I..L.J ::::> c.: I.LJ a.. ?;< .:10 c:::l C> <./) 

C> c.: CASING: ~,~, . .!·J a:: 0 so 100 a:: SURfACE ELEVATION: <.!> 
<.!> 

"' O.S 
- : l> • . "- ASPHALT . -
- .o • t:): - 0 • .(: SAND, GRAVEL, ANGULAR ROCK FRAG'tNTS, - .p - . SILTY; loose to medium dense, brown - t • 'l • - (FILL) 5- . . 

~: c • ' -
I - . 

0:~ < -
! - • t>- ~ • -

1----------·- 8.0 I I - ,'T- '-
j - . . ... 

SAND; loose to medium dense, brown, .. .• 

. "'->·¥>~ - . . . . .. . -~ ,_-:: . - ..... fine to medium grained (FILL) · ·:<•.::· 
I 10- . . . . . j - .. 

I - .. . 
- r-:-· __:_ ----------- 11.5 ' - . SAND; loose to medium dense, gray, ... n . I I - . . . . 

fine to medium grained, oily, - . . .. some 
I . ! - .... 

GRAVEL (FILL) ; ' - . .. 
- I . I! 

IS- \. -.. :. i i 

- . . . I I .. 
- . . ... I I 

- . .. I i. 

- . •, . r - . . .. I I - . . 
' . 

' -. . . . ; - . . . - . . .. '' 

2~ 
! . ' ; . . 

' .. . I .. - . . . . -, -- . . . 
22.5 

. . ' - ~-=-1------------ I ' ·H-
.. 

- . . .. SAND; loose, gray, fine to medium · I -;- J• . . - . . . . : ' grained, trace SILT, organics i - . . .. ! - . . (ALLUVIUM?) • i I . . . . . 25- . I . t-.. . . . I - . 
- ... I -I . - . . . . . . I 

- .. I . : I 

- .. 
I I I I 

- . . . . . ··.-r. . ... · .... ·•·· .. ·. ·' .... . : .. : ~:-: ·· .. .. ' .. . .. .• .. ·. ~~=--· ... i . . . . - -~~r- 29.1) . 
- -·----------- i. 

~ SILT; soft, gray 
l 

(ALLUVIUM) : . . 
-- ' I 

- . : - I l 

- I - . -- I .. . 
3r - . 35.0 I 
•v - Bottom 7/23/82 -r 

- t- : 
-- ' 

t-

0 0.5 1.0 
LEGEND TSf 

" 

. . 

I 2.o·o.D. SPliT SPOON SAMPLE ~WATER LEVEL 
~OUNDATION SCIENCES, INC. IT 3.0. O.D. THIN WAllED SAMPLE POROUS TIP 

G GRAB SAMPLE OF DRILL CUTTINGS 
+ TORVANE STRENGTH 

GEOTECHNICAL CONSULTANTS 
1 n coRE RUN TOHS/SQ.fHTSFl PORTLAND, OREGON * SAMPLE HOT RECOVERED • UNDRAINED SHEAR 

ATTERBERG UNITS . . . .. STREHGTH(TSf) :BORING LOG B-33 .. ; ·.;_.(· .... . ... . . . . . ..... _ ·:· .. : .. -.... 
..-LIQUID liMIT · . ' .. .• ...... · .. 

~~NATURAL WATER COHTEKT 
. . 

- ·-··.·. -. ._;_.,- . ~ ... '":-
DATE .W,IS82 JOB NO. 2101-2 .:.: FIG. --:· ..... ... -.· .. 

PLASTIC LIMIT 

COP0020916 



-
0::: STD. PENETRATION RESISTANCE 

~ 
I..U 

~ <!:> 1-- </) 
<=> u.. (140 LB. WEICHT, 30.DROP) u... 
--4 <:: I..U 

ClASSIFICATION OF ~ATERIAL :::r;; ;:;.. --4 .A. BLOWS PER FOOT = c..> 1-- c:::> a.... 
1-- - a.. = :X • MOISTURE COIHEHT,% a.. = I.J..J = <:: 
I..U a.... c:::> c::> </) 

= <:: 0:::: 0 50 100 0:::: SURFACE ELEIJATION: 34.49 FT <.!) 

<!:> I •; 

lll11ti:l!l lliilll Asphalt 0.5 ' I 

- de -~ 
I I ' i I I ! I 
I! I It I ! I - ~ Gravel angular rock frag- ! ' I i I I I I I I - j pi- FILL: and 

I TT I ; I I I II: I - ICP. ~B ments, s i 1 ty; very dense, brown. S-1 i ' ·•y Jo. - IiI I r--
- ~D 

I I 1 
- I ' 

I i 

5- ~p I I I 

- r. I I ' 
-

r-~ 
• , I I • I 

-
"""' 

I I I 

-
*~ 

: I 

- ~0 

S-2 I I I 

~ .K; 8.5 
I 

I .... 
- ...... ..... ' I 

10-= 
...... ~ I I I I j I ..... brown, 

~ 

...... FILL: SAND; medium dense, 1::::: ' I ..... 
clean. i= I I ; - ...... fine- to medium-grained, r= :.1 - fe ••••• r= I ...... 

1:::: : I . i I - l- ••••• 
- ...... E ....., 

I 
I I ' ...... r=: 00 S-3 I f i - ...... ~ 

..._ ..... ,.._ , .... ~~ ,- I ' _l - ...... !:;:-.. . ...... I - ..... f=....., . 
- ...... ~~ I . ~ t ' ~ I ! 

15-
..... F= I I I . i ...... 

~llll! ~ . - ..... ~ " I ...... 
~ ' . i . I ! '!-.. ' - ...... 

- t-•• • .·.: ••• • i= . i I ! I : .. 
} light-co 1 ored 

I= I! i I ~ i I 1 ;-....., I 

l~ wood. ~ 

1 I I 1 ! I ' • 1:--i. _i - E:: t= S-4 ! ! t ! I ~ f In/\ "1-, ...... = ; ' 1 t I IIJV_....,....~ - ......... = I I I 
• f .A'· 1"" .... ::::: . ; ! .L] i : ..... I I 

20 ...•.. == t ' ! : I I ~ 0. ~.;: ..... ~ ' I I I I /. I I ...... 
21.0 ..... -------------------·- !=" I I I I ' 14 i ~ i I I i : ...... 

Bec·1mes gray be 1 ow 21 ft. F= . I I ; _l_l_ ..... r= ...... ~ I I I ! f ....... :::: 
S-5 I · I lA' ' . . . 1-J.-- ....... 

- . . . . . 
odor and sheen = ~ ... 1 . . t-!-1- T! I ...... Very strong product = ~IL.t ··~; - ...... 

== . . . . . . S-5 • I i I I - ..... on sample = I I : : I I 1 - ...... = 25- ..... :::::: I I I . ... ... : ...... = : r I I - ...... = I - ...... = I ' f 
_L' f 

; ..... TT ' I - ...... i= ...... ~ I . : ' ~- ..... ~ 
S-6 I I l ' ..... - ....... I=== lA I '_j ...... F Ill' .. I . I I - ...... ~ - ...... ~ I ! I ...... ; I I I • I I - ..... · ... ·. ·. ~ 
S-7 1 I ; I I 30- ...... 1 in. gray silt at bottom of S-7. !tJ i I j I I - ...... ...... / 141.11 I 1! I' I I - ...... 31.5 ~ I ! 

- I f 

- (3/2/83) I I 

I ; I - I I -
I . I - I • I ! i ' ' - ' - Ill I I .I : 

- 1! 1 H I I 

I I 
: -
i - H-H I 

- ' I I ..1 

0 0.5 1.0 
LEGEND TSF 

I 2.o· o.o. SPLIT SPOON SANPLE ~WATER lEVEl 
II 3.o· o.o. THIN WALLED SAMPLE LOTTED CASING ~OUNDATION SCIENCES, INC. 
G CRAB SA!o(PLE Of DRILL CUTTINGS GEOTECHNICAL CONSULTANTS 
I NX CORE RUN 

+ TORVAHE STRENGTH PORTLAND, OREGON TOMS /SO. FT. ( TSf) * SAMPLE NOT RECOVERED a UNDRAINED SHEAR 
ATTERBERG LIMITS STREHGTH(TSf) BORING LOG B- 34 

---uou1o wm 
1~KATURAL WATER CONTEHT DATE ~ARC H. 1983 JOB NO. 239-1 FIG. 4 

PLASTIC lf}{fT -- -------

COP0020917 



a:: STD. PENETRATION RESISTANCE 
<.!:> ~ 

u.J 
~ C> ...._ 1-- (/) 

(140 LB. WfH;HT, 3o· OROP) ..._ 
....J 

CLASSifiCATION Of I.(ATER!Al 
...::: LL.J 

-:£ =- --' A. BLOWS PER FOOT = c:.:> ...... = 0... 
1- 0... = :X • MOISTURE COHTfHT,% 0... = UJ :::::> -<: 
LL.J 0... = c:::::> (/) = -<: a:: 0 50 100 = SURFACE ELEVATION: 34.39 FT <.!) 

<.!:> I j l I I I ........ J I i I - ..... 
loose to loose, ,- I ! t I I I ...... FILL: SAND; very - ...... I I - I I I I I I ' ...... 

brown, fine- to medium-grained, I I - ..... I ! ...... 
I : _l I I i - . . . . . clean • S-1 """Tff I . I I - ....... 

- ..... -- I __] _l ...... 
- ..... I I ...... I I : I I - ..... 

I 5- ...... : ' ..... I I I I ; - ...... I I I - ..... I I 

- ...... I I I : ..... I •.! I I - ...... 
- ..... I 

. I I ...... S-2 "ffl - ..... I 

- ...... I ..... I I - ...... ..... ' I I - ...... 
I ' 10- . . . . . ! ' . 

- ....... : ; I I 

- ..... F i i I ' I ...... 
~ - ..... : I ' ...... ~ ' I l - ..... t ~ f 

- . . . . . . F 

S-3 1 ~· I I' . ..... 
~~ [Vf ' I I I - ...... I 

- ...... !"-! I I I ! ...... I I • I I - ...... F=,._ - : ! I ! 

!5]·:::::. ~;:;:; : i ! • I: ' . 
t ! I I I I ' I ' ' ...... ~_y_ ~~ i J I i I j l jl . . . . . .. ...... F Iii I:. I ! . . . . . . 

@ ! I I I I ...... I .. ..... I I •I'! ! • I I I ...... 17.5 ..... f------------------·- I S-4 I l,..i I f ! I i • : I ...... IPI i · ! ' I I I I I I 
~ ..... below 17. 5 ft f"''Ffl i I I I i ...... Becomes gray I : ..... . I , : I ; I I ...... § ~\1 : . I I i I • .. i :I ..... 

20- ·::::: Very strong product odor and sheen i I ' I I i I . 

F' I \I I I ' I I i . - ...... 
samples S-4, S-5 and S-6. ~ ; I I 1:: - .·.·.·.•.·. on I= i i 

- ..... F- :fT I I . 4- I ! ' . ...... ~ I I I I 
I I ·+l:t - ..... I= 

S-5 I .L I 

- ...... ,,. ; I I I I ..... ~ ·~· ·.r. : IT• - ...... .... I : - ..... : 

- ~-:"'?-: :-: 1 in. gray silt and several pieces 
~ 

! ~ ' : _lt 

- ..... gravel in sample S-5. ' I ' I ' ! 1 IJ. 
of - ~.L 25- ...... I . ' . t-.l.-..... I= I il I I - ...... I= t-1---1-' : ' - ..... I t : I 

- ...... ~ I I I : ' i ..... ~ . I I - . . . . . . ~ . 
t= s-sl h• ! i I - ...... 

- ..... ~ ~I ' ' - . . . . . . ~ ,_. . : I I I ..... !=: ' I - ...... f= I I ..... .I I I 

30-= 
...... f= l ! I 'I ..... !=: I 

- ...... a ; I : ..... 31.0 I If I I ' ~ ; i I 

I 
.. • ! -- (3/3/83) 

: I I l . I ' 

- I . I I : 
! ! I l - I ~j _l_l - . I I I 1 ! I -I I : : I ! - I I I . ' I ' - - Ti~l U.+ I I !J.: 

- • I I ' 
I 

I - I ~ l I I _li_l 

- I I TT I ~ i 

0 0.5 1.0 
LEGE NO TSF 

I 2.o· o.o. SPLIT SPOON SAWPLE ~WATER LEVEL 
TI 3.0" 0.0. THIH WALLED SAMPLE OTTEO CASiiiG ~OUNDATION SCIENCES, INC. 
G GRAB SAMPLE Of DRILL CUTTINGS GEOTECHNICAL CONSULTANTS 

I HX CORE RUN 
+ TORVAHE STRENGTH 

PORTLAND, OREGON TOHS ISO. H CTSf) 

* SAMPLE HOT RECOVERED II UliORAIHED SHEAR 
ATTERBERG LIMITS STRENGTH (TSf) BORING LOG B- 35 

_..........UOU.IO LI~IT 

~~~~~~~~l ~~:~~ COHTEHT OATF U~RI'H IC!l\ JOH NO. ?<C. I J:"l~ ' 

COP0020918 



= 1--
0... 
UJ 

= 
= 0... 
< 
0::: 
<.!> 

- ·::::: - ..... . 
- ..... . - ..... . 

-·:::::· - ..... . 
- :::::. - .... . - ..... . 

5-:::::. 
- .·.·.·. ·.·. - ..... . - ·:::::. - ..... . 

- .·.·.·.·.·.· - ..... . 
- .·.·.·.•.·.· - ..... . - ..... . 

10- .·.·.·.·.·.· 
- .·•·.·.·•·.· - ..... . - ·.·.•. ·.·.•. - ..... . 

- .·.·.·.·.·.· - ..... . 
- ·•·.·.·.·.•. - ..... . - ..... . 

15- ·:::::. - •.·.·.·.·.·. - ..... . - ..... . 
- ·.·.·.·.·.·• -·.·.·.·.·.·. - ..... . - ..... . 
- ·.·.·.·.·.·.-~ -· ..... 20 •••••• 
----- ----

25-= 
--------

30--
-------- ----

CLASSIFICATION Of ~ATERIAL 

SURFACE ELEVATION: 31.74 fT 

FILL: SAND; loose to medium dense, 
brown, fine- to medium-grained, 
clean. 

ALLUVIUM: SILT; very soft to soft, 
gray, mottled red-brown a~ 25 ft. 

{3/3/83) 

LEGEND 

I 2.0·0.0. SPLIT SPOON SAWPLE lJv WATER LEVEL 

II 3.o·o.D. THIN WALLED SAMPLE ~OTTED CASING 
G GRAB SAMPLE OF DRILL CUTTINGS 

I HX CORE RUH + TORVANE STREHGTH 
TOHS ISO. H <TSF> * SAMPLE NOT RECOVERED 

ATTERBERG LIMITS 
ii UHORAIHEO SHEAR 

STREHGTH(TSF) 

20.0 

31.0 

Ia::: 
UJ 

~ = = = = 0::: 
<"-!) 

STD. PENETRATION RESISTANCE 
(140 La lElCHT, 3o· DROP) 

0 

A BLOWS PER FOOT 
e MOISTURE CONTEIH, 'to 

so 
,; T r 
; l l t I 

J . _I 
I ; I l 1 

; I l ' ! l ' I 
,; I i ! I 
; I i ! t J 

: I , I I • l 

I I 

100 
j 

I ! 
; ! 

I-., 

I ' 

s _, T 1-L,: ,.' ...t-:.-+-+-1-1 -T:..-i·H-++-!'-'H--H-+-..-t. 
!llll! ' I I ' 

: t ! I I l t 

l t l I I 
I l , I I l 

T ! I _l 
I • I 

' I 
I ! I 

S-2 I ; ~P"t I 

l 
I 

t . I i I 

i I 

I I I 

I I . ' 
i l I ; I 

_I_; 
I ! 

iT I I j_ t . : 
: I 

• ! i I • .. 
I I I . I I ! . i I 

I t I I ' I I I 

: i I ! -l ! 

TT 
I . i i' i l f . ' 

•T' 1 l..,i 
S-4 ~~ ; ' ! ' I 

J....l.-+.·~! .:......:...1 -'-+-t-
1 : I I 

I ~ . . 
I I : 

I : ' 
t! I f ; : 

T I ~ t r • 

j I 

S-5 I ~~> : ; 
: I 

I, f ! 
I I _1_1 : ' "- I I 

I l ll 

:- -'- .!-~ ...;.. -+'-+-H--i-1 --1 
I I ~ : t 

I . I 1 I I 

1-f..-i'--!-rtl -'--f-1-H-j . f o I I 
, I , I I 

0 

I I l I I • 
I I 

' • ! I t ! t 

I . ! : 

I 1 I I 

l ; ! 
l _!.. I I LJ -+-i-l'-lj_-1 

, 1 , 1 • H·r-+-':..+-+! -+1....;•-'fli-r-+-+-c'~ 
: I l I . f I I ' I . I 

I ! f f ' I 

0.5 
TSf 

1.0 

FOUNDATION SCIENCES, INC. 
GEOTECHNICAL CONSULTANTS 

PORTLAND, OREGON 

BORING LOG B- 36 
_....LIQUID LIMIT 

~NATURAL WATER COHTEHT 
"""-01 lCTII" I fUll' 

DATE !o!ARC:H 1983 108 NO. 7.~11-1 

COP0020919 



0::: STD. PENETRATION RESISTANCE 
t-= LL.I ....., <.!) 1-- <.n LB. WEIGHT, 30.0ROP) u.: = ...._ 

...: LL.I (140 
__J 

CLASSIFICATION OF MATERIAL =- __J = A. SLO'fS PER FOOT = c..:> 1-- c:> 0.. 

1-- - c... = :X • MOISTURE CONTENT,% 0.. = LL.I = ...: 
LL.I 0.. c:> = <.n = ...: 0::: 0 50 100 = SURfACE ELEVATION: 36.17 FT <.!) 

<.!) Tl1 I ...... .- ' I I - I I I I ! I I - ...... FILL: SAND; loose to medium dense, I: I I I I I I : ...... - medium-grained, I I I I I I - ...... brown, fine- to 

T :.;1 i I ' I - ...... 
clean. S-1 IV I I I I - ...... 

"'· - ..... I I I ' 
I ! I ~ I - ..... 
! ~ ' 

I I - ...... 
5- : I ! ...... ; 

I - ...... I I - ..... I I j_ - ...... I ..... I ! - ...... 
1 t - ..... ...... S-2 I I - ..... 

- ...... I ..... ! l - ...... I I - ..... I 

10- ...... I I I I I . . . . . I j_ I I - ...... t= - ..... I I : I I I ...... 1= I : - ..... 1= - ...... t= I ..... 1= 
S-3 I I '1'1• : ' - ...... ..... 1= I ' I - ...... 1= I'll I I I ' - ..... t= ...... . I I - . . . . . 1= -. I . : : I ; I I I • 

15]::::::::::: 1= ' 

~~ 
I ; i I I I J 

r+ ~If!. I I I _I_ ~ : . . . . . . ~ ! • ! I . ..... i; ! i! I I I • I I ; ...... 
I :iT.! I I I I ..... ...... 

S-4 T I '"'' I : : ..... 1,v, • I I I - ...... I ..... = i"'!'l I • I I I ' 
I • I - ...... 19.0 i§ I ' I i - :::;'-;'-;' t-·----- ' 

Becomes gray below 19 ft. I !1 ' I . I ' t : I 

20--= 
..... != 1 I i I · I f i . . . . . . 

~ 
I ' I . . ..... i 1 ; I i : i l I ; - ..... "l I I i I I I l• I ..... ~ ' - ...... ~ I ; ! I I l - ..... 

sa1.1p 1 e S-5. i:= I I ! I I I - ...... Product ad or on . . . . . ~ 
S-5 I \\ l'n . ·H+ .. I ± - ...... ~ ! . l:J I I -r-:r-- ..... f.= ...... i=: . ~! f , : I - ..... I - . . . . . . ~ ! . 

- .... "l ~ • ! I i ' .I j_ ...... t== . :1\. I I I I ; 

25- ..... . 
tl ...... ~ i ! i I I I - ..... t== .7. 

' i 
I i - ...... ~ j-c...i. I I 

- ..... i:= j). I i I ; ...... 1 E ; I I I - ..... ...... t::: 

S-6 I ;,.., i ! ! ! ~ i I I 1 - :::::., E ril"l 1 :1 I I ' - ........ 28.5 ~ ,... ~ I f ! I 

- ~ f :: ! I 

' I I I I . I I I 

30-= ALLUV !Ut1: SILT; soft, gray. I I; i +I I I § I . I I - 31.0 
: 

! I' I !TI ~ I : 

- I I ! : I l 
- I I I I 

- {3/2/83) ! I I I 
I I -- I ! _Ll I IJ 

- . ! I I i . I 
1: ! I I I ! .. -- I I ! .. 

- !I T 
- I I I I 

- R+fl I l 
- I ; 1 I 

0 0.5 1.0 
LEGEND TSf 

I 2.0" 0.0. SPLIT SPOON SAWPLE i.Y.. WATER lEVEl 
~OUNDATION SCIENCES, INC. fl 3.0. 0.0. Tlilfl YI'ALLEO SAMPLE SLOTTED CASING 

G CRAB SAMPLE Of DRill CUTTINGS 
~ TORVAHE STRENGTH 

GEOTECHNICAL CONSULTANTS 
i NX CORE RUH TONS /SO. fi CTSfl PORTLAND, OREGON 

* SAMPLE HOT RECOVERED !J UllORAIHED SHEAR 
ATTERBERG liMITS "STRENGTH ( TSF) BORING LOG B -37 

__....LIQUID Ulm 
~NATURAL YIATER CONTENT DATE 1-<AP.C H • 1983 JOB NO. 239 -I FIG. 7 

PLASTIC l ll.r!T .. 

COP0020920 



. 
0::: STO. PENETRATION RESISTANCE ....,: L&.J 

....,: . c.!) t- <J> c:::> ....._ (140 La lElCHT, 30" DROP) ...... ~ 

CLASSIFICATION OF NATERIAL 
<::: lLJ 

;:C =- _J 

A BLOIS P£R fOOT = c..:> t- Cl 0... 
f- - 0... = :X • MOISTURE COHTEHT, "1. 0... - LL..J =::::> -cC 
I.L.J 0... = c:::> <J> = -cC 

fT 
0:::: 0 50 100 0::: SURFACE ELEVATION: 35.18 c.!) 

c.!) ...... - -...... 
loose medium dense, I I I I I j_ j_ - ...... FILL: SAND; to ! : I i I : ' - ...... ...... brm·m, fine- to medium-grained, ' I I i ; 

- ...... 
S-1 I ' 171 I - ...... ...... clean. 'AJ i I I ! I I - ...... 

~ ' I L - ...... ...... I I ! ' - ..... 
I .. ' - ...... 

s- ..... I ! I I . . . . . . 
I : ' I - ..... 
I _fi I - ...... ..... 

I I I ; - ....... ..... - I I' I ...... 
I 

I I I. - ..... 
S-2 l • I - ...... I ..... ! I I - ...... I 

- ..... I I I J ...... I I - ..... 
l I; j_ 10- . . . . . . I . 1 I . . . . . I - ...... = ..... ! I I I I: I I - ...... := I - :::::.1 = ! I i I J - ::::: ..... 

~ -, 1"1 I I ' - .• ..... S-3 l_ If- I i - ..... ...... . I I 1 - ..... --< 

- ...... 3..., I I I I 

- ..... 

I! 
I I I . :! • I I I ! ...... 
I I I I . ; I . I I IS- ..... 

':. :· :·:.:.: j I I !. i I I I I • j I ! - i t : I . 1 I . I ; - 1- ••••• I I ! ! I I I ; ! I ; - ~-:-:-:-:-:-: I . I ! I I I .• I I It - = ! 

S-4 I I •nl I I ; I ! ' I - ..... = I 1"'1 I I I • I ~ . . ! j_ - ...... ::::: ..... = ,-r"! ' .. i . I : I 
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= ! I . - ~ ..... = I I I I . i - ...... ' 22.5 :::::. r--------------------·- ::::: I ' lnl I -++t- . -H---
== S-5 1:1 - ..... = I"'! I - :I . ; ...... below 22.5 ft. ::::: ~· 

. I - ..... Becomes gray ::::: i I I I ; I _t I - . . . . . . .. 
- ..... = I I · I I I ;lll!l__!_ ...... = « ! I 1 t~ : rt 1--i--25- ..... ::::: ...... . ! ' • I - ..... F= ! ' i W,_ 1 I - ...... t= - ..... t= I : • ! . I I I I 1 ...... F== . i ~ I I ; - ..... ...... ~ 

S-6 I 1 AI I I j 
I 1 - ..... E " I - ...... E 1_1_ - ..... F= 1- . ' I ...... ! . I I . I - ..... 29.5 ~ 

• I .... - .. E : I . I ; .. 
30- I II ALLUVIUH: SILL; soft, gray mottled §@ i • I I . ; I 

rPn-brmo~n 
. I I I I t i . - 31.0 I ; '. I I . 

- ! I : . ~ I ! _L 

- . I I I I ' I 

(3/2/83) t I . I . I . I - ! I i I - ! +H I ,j_ -- I I ! 

- ! ' ! ; :I I J ~ I 
I I ~ f I I - - u +H+ J ! . l 

- ! l 

i M+ +-H: • i I _j j_ - I ; i ! : - . 
0 0.5 1.0 

LEGEND TSF 

I 2.o· o.o. SPLIT SPOOH SAMPLE ~WATER lEVEl 
II 3.0" O.D. THIN WALLED SAMPLE OTTEO CASING ~OUNDATION SCIENCES, INC. 
c CRAB SAMPLE Of DRILL CUTTINGS + TORVAilE STRENGTH 

GEOTECHNICAL CONSULTANTS 

I HX CORE RUH TOHS ISO. H (TSf) PORTLAND, OREGON 

* SANPLE HOT RECOVERED II UliORAIHEO SHEAR 
ATTERBERG LIMITS STRENGTH ( TSF) BORING LOG B- 38 

_.UQUIO WUT 
I~HATURAL WATER CONTENT DATE !o!ARCH. 1983 JOB NO. 239- I FIG. 8 

PI 1 ~Tit. I I !.liT 
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~~~------------------~-,~~-0::: STD. PENETRATION RESISTANCE 
(140 LB. WEIGHT, 30" DROP) <--'• ~ 

<::> LL.. _J 

= ~ ....... -a_ = 
l.LJ a_ 

= <C 
0::: 
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- ·.·.·.·.·.·. =·:::::.j - ..... . - ..... . 
15- .·.·.·.·.·.· 

-::::::; = ::::::~ _;::::: - ..... . - ·:::::. 
= :-:·:·:·:·:·i - ••••• -1 

20- ·:::::.1 - ..... . _;;:::: 
- ·.·.·. ·.·.· 

- .. 

CLASSifiCATION OF MATERIAL 

SURFACE ELEVATION: 34 .6! FT 

FiLL: SAND; loose to medium dense, 
brown, fine- to medium-grained, 
clean. 

- ..... . -= ·:·:·:·:·:·Becomes gray be 1 0\'1 2~f~--·-- ..... . 
••. • • 4 in. gray silt. 

~ ..... . 
25-= ·:·:·:·:·:· Strong product odor on samp 1 es S-5 

and S-6. - ..... . 
- ... · .· .·. ·. 
- .·.·.·.·.·. - .... . - ..... . 
-
: ALLUVIUt1: SILT;·soft, gray. 

30--
: (3/2/83) 

----------

LEGDlO 
I 2.0· O.D. SPLIT SPOON SAMPLE lJ..,. WATER LEVEL 

II 3.0. O.D. THIN WALLED SAMPLE ~OTT EO CAS INC 
G GRAB SAJ(PLE Of DRILL CUTTINGS 

I HX CORE RUH + TORVAHE STRENGTH 
TONS /SQ. fl <TSfl * SAMPLE NOT RECOVERED 11 UNDRAIHED SHEAR 

ATTERBERG LIMITS STREHGTH<TSF> 
_.....-UQUIO lUHT 
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.A BLOIS PER fOOT 
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0 50 100 
l i 

I I 
I I 
I I l I 

I f 
_I_ 

I ! I 
I 

I 
I I 

j I . 
I 

I I . 
I I 

_1_ I I 
I 

I I 

I . . 
; 

. I 

I I I 

I ! ' I I I ; . I I i 

I I . I l ; 

I I 
. I i 

.! I : ! 
' 

I I . ! 
' : . I I : I 

i 
; I I :I 

~ I ~ I f • ; 
II I J.J_L. ! · I 

•: TTl; ~4~ · 

I '~ 1=q_ f , . · rl :)-5 ."I I I I ·. ·~ j I I 
..,. .. • t T · · ' 

I I I i l t 

TT • ·1 : I I I . ' 
j. 

: ' j I I I 

s-6 I ': I ' I j +-i-+, -+; -rl-::--;:-:;--l 
.. I. I : I . ' 

I , I I I 
It 

I I J 
I 1 , I I 

t I 

I I 
I I 

1 I : ! I 

0 0.5 
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1.0 

FOUNDATION SCIENCES, INC. 
GEOTECHNICAL CONSULTANTS 

PORTLAND, OREGON 

BORING LOG 8-39 
~~NATURAL WATER CONTENT 

PLASTIC WilT 
DATE IO.RCH, !983 JOG NO. 233·1 FIG. 9 
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20 ~::::::::::: 
-( ..... . 
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CLASSIFICATION Of MATERIAL 

SURFACE ELEVATION: 33.89 fT 

FILL: SAND; loose to medium dense, 
~rown, fine- to medium-grained, 
clean. 

!---" .._ 
;£ 
1--
0-
l.LJ = 

---'.·.·.·.·.·. 
~,.:...·~·:-· ;------------------- 23.3 -= ALLUVIUM: SILT: very StJft to soft, 

25--:: gray. 
---- ----

30-

Very slight product odor and sheen 
on samples S-5 and S-6. 

~-LJ-L~----------------------------l 
-- (3/2/83) 

- ----- ----
LEGEND 

I 2.o·o.o. SPLIT SPOOH SAJ;tPLE iv lATER LEVEL 

Jl 3.0"0.0. THIN WALLED SAMPLE SLOTTED CASING 
G GRAB SAMPLE OF DRILL CUTTINGS 

I NX CORE RUN + TORVANE STRENGTH 
TOHS/SQ. FHTSFl * SAMPLE NOT RECOVERED 

ATTERBERG liMITS 
Iii UHORAIHEO SHEAR 

STREHCTH <TSFl 
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STD. PENETRATION RESISTANCE 
(140 La WEICHT, 30.0ROP) 
A BLOtS PER fOOT 
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FOUNDATION SCIENCES, INC. 
GEOTECHNICAL CONSULTANTS 

PORTLAND, OREGON 

BORING LOG 8-40 
_..-LIQUID UWIT 

~NATURAL rATER COHiEHT 
PI ~STIC IIIJIT 

DATE ~ARCH.I983 JOB NO. 2 39 -I FIG. 10 
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CLASSIFICATION OF MATERIAL 

SURf.l.CE ELEVATION: 34.96 fT 

FILL: SAND; loose to medium dense, 
brown

7 
fine- to medium-grained, 

clean. 

~ 
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0- = i.L.J :=:> 
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STD. PENETRATION RESISTANCE 
<J) 

(140 LB. WEIGHT, 30"DROP) UJ 
_..J 
a.. .A BLOIS PER FOOT 
:2: e MOISTURE CONTEMT,% -a: 
<J) 
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.....,:::::.1 ~ 
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fOUNDATION SCIENCES, INC. 
GEOTECHfUCAL CONSULTANTS 

PORTLAHD, OREGON 

BORING LOG B -41 
........--LIOUIO LI~IT 

~HATURAL 'lATER COIHEHT 
PI lSTII': IIUIT 

DATE f.IARCH. 1983 JOB NO. 239 ·I FIG. ll 
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. 
0::: STD. PENETRATION RESISTANCE 

<..!) ....,.: .... 
....,.: 1-- ~ 

u....' = u.... -= .... (140 LB.ltEIGHT,30.0ROP) 
--I CLASSIFICATION Of ~ATERIAL =- =- --I =- c..> 1-- c:::> ~ .A BLOtS PER FOOT 

1-- ~ = :X • MOISTURE COltTEHT, "!. ~ = .... = -= .... c... c:::> = <J> 
c:::> -= FT 

0::: 0 so 100 0::: SURFACE ELEVATION: 34.49 c.!) 

c.!) i 
lllil!lllll Asohalt 0.5 

- da ~ I ' I t I ! I 

- T1 1 I I I ! I I 

Gravel angu I ar rock frag- ·• .. ; I I ' - J ~ • FrLL: and ! I I t I 
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I : I I I ,[-I - l~p "q B ments, silty; very dense, brown. S-1 ' I 
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! I I, 

- 0 

S-2 I I I 

- 0 8.5 
I :X I 

I .... 
- ...... ..... ' I - ...... ~ 10- ..... medium dense, brown, 

I I I I i I ...... FILL: SAND; E I - ..... I=== - ...... fine- to medium-grained, clean. ~ 
I i ; I I 

- . . . . . E I I . ...... . i i - ..... E : I 

- ...... f:: ....... 
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I I ' ...... ~ coo S-3 I I - ...... E -- . . . .. . ,._ 
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Bec·1mes gray bel ow 21 ft. ~ I /, I ..... ; ...... ~ I I I ! ....... !:::; 

S-5 I ' · I I :A' .. I - ...... ~ • -t-t- I I - ..... 
product odor and sheen ~ A.Vt"'1 T I ...... Very strong ~~, -~ ' - :. ..... 1;:: ~ J I • 

- ...... sample S-5. := I i I I I . I ..... on ~ I : I I - ...... ! ' 
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LEGEND TSf 

I 2.0. 0.0. SPLIT SPOON SAMPLE ~WATER lEVEL 
II 3.0. 0.0. THIN WAllED SAN PlE LOTTED CASING ~OUNDATION SCIENCES, INC. 
G GRAB SAJ.(PlE OF DRill CUTTINGS + TORVAHE STRENGTH 

GEOTECHNICAL CONSULTANTS 

I HX CORE RUH TOMS /SO. f! { TSfl PORTLAND, OREGON 

* SAMPLE HOT RECOVERED a UNDRAINED SHEAR 
ATTERBERG LIMITS STREHGTH { TSf) BORING LOG 8-34 

_........uouto lUUT 
I~ NATURAL lATER COHTEHT DATE WARCH, 1983 JOB NO. 239-1 FIG. 4 

PLASTIC UWIT -------·· 
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a::: STO. PENETRATION RESISTANCE 
<..:> ~ 

1.U 
.,_: t-- V'l 
u.... C) u.... .....:: I.4J (140 LB. WEIGHT, 30.0ROP) _J 

CLASSifiCATION Of MATERIAL = 3K _J 

= c.::> - = a.. .A BLOIS PER FOOT ...... - a.. = :X • MOISTURE COHTEHT,% 0- UJ = .....:: 
I.4J c.. = = V'l 
= .....:: a::: 0 50 100 = SURFACE ELEVATION: 34.39 fT <:.!) 

<..:> I ! l ....... ! I I i I I - ..... 
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~ ..... below 17.5 ft I I I j ...... Becomes gray ,.. 
I I ; ' . . . . . I . ~ I ; I ' . . . . . . ..... 5 ! ! . J I ; I • ! :. 

20- ...... product odor and sheen i ~ I ' I I i I . ..... Very strong - ...... ::::: ' I I f . _I ! I I :: - ..... on samples S-4, S-5 and S-6. = ' I ' I I ...... - ..... = : I I . I :+ I ~ : : ~.L 
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LEGEND TSf 

I z.o· o.D. SPliT SPOON SAMPLE ~WATER lEVEl 
IT 3.o· O.D. THIH WALLED SAMPLE OTTEO CASiMG ~OUNDATION SCIENCES, INC. 
G GRAB SAMPLE Of DRILL CUTTINGS GEOTECHNICAL CONSULTANTS 

I HX CORE RUN 
+ TORVANE STRENGTH PORTLAND, OREGON 

TOHS /SO. ft USfl 

* SAMPLE HOT RECOVERED lr UNDRAINED SHEAR 
ATTERSERG li)41TS STREHGTH(TSf) BORING LOG B- 35 

_.......-UQU.JO WUT 
I~ ~~:~~~l ~~r~~ CONTENT OATI: 1Wlr.H 1~11\ JOR NO. '~Q .I ~~~ c; 

COP0020926 



= ..._ 
0.. 
I.I...J 

= 

-·::::: - ..... . 
- :::::. - ::::: .. - ..... 
- ·.·.·.·.·.· - ..... . - .... . - ..... . 

5- -:-:-:-:·:· - ..... . - ..... . 
- ·.·.·.·.·.·. - ..... . - .·.·.·.·.·. -· ..... -[-·.·.·.·.·.· - ..... . - ..... . 

10- .·.·.·.·.·.· - ..... . - ·.·.·.·.·.·. - ..... . . . . . . . - ..... . 
- .·.·.·•·.·.· - ..... . - ·.·.·.·.·.·. - ..... . 

15.--=~-·::::.· ,- ..... . -·.·.·.·.·.·. - ..... . - ..... . 
- ·••.·.·.•.·• - ..... -r-·-·.·.·.·.· - ..... . 
-~:::::.4 

CLASSIFICATION OF J.{ATERIAL 

SURFACE ELEVATION: 31.74 fT 

FILL: SAND; loose to medium dense, 
brown, fine- to medium-grained, 
clean. 

-...... 20 0 
20~~· ·:...:.·,.:...· "Y-!"-1---------------1 . 

---------
25--:: 

--------

ALLUVIUM: SILT; very soft to soft, 
gray, mottled red-brown a~ 25 ft. 

30-:: 
~~~----------------------------~ ------------

(3/3/83) 

LEGENO 
I z.o· o.o. SPLIT SPOON SAWPtE Lf v WATER LEVEl 

rr 3.o·o.o. THIN WALlED sAMPtE g;onEo CAStMc 

G GRAS SAMPLE Of DRill CUTTINGS 

I HX CORE RUii 
~ TORVANE STRENGTH 

TOHS/SO.fHTSf} * SAMPLE HOT RECOVERED 
ATTERBERG LI~ITS 

ii UNDRAIHED SHEAR 
STRENGTH ( TSf} 

31.0 

-

S-2 

STO. PENETRATION RESISTANCE 
(140 LB. lElCHT, 30.0ROP) 
A 8 LOIS PER FOOT 
• MOISTURE COIHE!H, '-' 

0 so 100 
II, 

I I ' I 
' I I 
•T I ; I I f I I I t 

' I I • I ! I I ! 
i ! I 

; I i r t I I. ' 

: I ' I I • 1 I • 

' I I ' 
' I 

I I I I 

' I 
! I 

l . 
I I . : 

; I I I • I I ! 

1 i\A • ! :I! •' 

s-3 J.-:-.;J.' IJklJI:::;...U:-: -!-+ !. -f1-f-P,' +' ~1!-+1 +1 -f1-'1~· 
• '!'~-1_:1,._;.-l .;_I ..!.-.;!-t-.:..1 -..l-4-1.1...:•~· +-i--~ 

t ! , J ! I l ~ • I j ; 

' I i I : 

ITT- i I 

' I I I • I 

' ! ' ; . i I 

l ' i ! t • I 

•+.-..:..! ...:..f...;.l--lf-t-4 I 

I !II I I 1~...!.. 
+-;....J,..I ,l..: ..:..1--:1++--+-+.-+"',~: +, ~- ' l ~ I 

1-j..i_...:_l +...!'-,';-..;...' +++ i ! I I 1 I I ! 

:.:1 ~ t: 

I 1 ' I 

1- :,.; I . I. I i i I 

S-5 ·c..: I I ; I I Jl • . I '-+-+41....:.·-j .L "'I I l I I I l 
' f t I ! f 
; ; I : I :-- ---~ ... , -:-1_.;-.f-+-f--i 

t • i t f ' 
f ; t I 

, I I 
i t I I I ' 

s-6 I~~-+-~1 ..;..
1 +-~

1

....:
1

H-+' ~· "'"'!-':i-+: -+-l-+-H1 

J.::;:, ~· -+-!1-+-H--+-l~;-:~~ -+---, +-, ++..:..1 -; .. ' I t ! t 

t . ! ; ~ 

I I 

i ' 
-1 1 ;: 

1----, .. , ...:..1 ...J-:_._,_1-+-+1 -+ +-+ : -H-+--t---!-:+-1 I 
. • I -~4-~+1+,~-r~l+l~-~.~ 
~ J I ~ 1 I ' t 

:I H I :!I I I 
~~.;.._.j...-4- . ! ~ 1 I i; 

0 0.5 
TSf 

1.0 

OUNDATION SCIENCES, INC. 
GEOTECHNICAL CONSULTANTS 

PORTLAND, OREGON 

BORING LOG B- 36 
...-UOUIO UNIT 

~NATURAL WATER COMTEHT 
"-01 ICTII' I IUfT 

OAT£ UARr.H 1983 JOS NO. ?Vl-1 

COP0020927 



0::: STD. PENETRATION RESISTANCE .......,: 1.41 
.....,: <:..:) 1-- <./) (140 LB. lElGHT, 30. DROP) ......:. C> .. ...._ -= LU 

--J CLASSifiCATION OF WATERIAL ~ --J = A. BLOWS PER FOOT = c..> 1-- 0.. 

1-- - c... = :X WOISTURE COKTEHT, "f. c... LU = -= • 1.41 0... = C> <.n = -= 36.17 FT 
0::: 0 so 100 = SURfACE ELEVATION: <:..:) 

<:..:) T I i 

- ...... ,- ' I I I 

- FILL: SAND; loose to medium dense, I 1 I I ! I ...... 
:I I I I I I : ...... -- brown, fine- to medium-grained, : I I I i I I I ...... 

T :1"1 i I - ...... ' I . . . . . . clean • S-1 jUI t I ' I I - ...... --.,..r I I I I ' - ..... ...... I I ~ - ..... 
' t t I I I 

s-= 
...... ..... ~ I ! . . . . . . I ; - ..... ' . . . . . . I I - ..... I - ...... I I I ..... I ! - ...... 

I - ..... I 

- ...... S-2 I I ..... - ...... I ..... ! I - ...... I I I - ..... 
10- ...... I I I , I . . . . . I I I I - ...... ~ - ..... I I I i I ' ...... t::: I : - ..... ~ - ...... E ll ..... 

S-3 I 11'1 I ' - ...... E I I : 

- ..... ~ iV• ; I ...... E • I I - ..... 
~ 

I 

- ...... t I 

' ' ..... -- I , : I ' ~ I ' t I I • 

IS j:-:-:-:-:-: ~~ 
I t i t • I I 

t+ r+i i ~-~ I 
• I ! : ..... 

I ...... . ..... ~~ ! i! I ! I I • I ' ; ...... ~~ I : iT: ! l I ! • I I I t ..... ...... §v 
S-4 1 I "''·'' ..... 

' ! - ...... ;::::· ,WI . ' I I 

- ..... i•'!'! I ' I I '. t ' I ...... 19.0 ~ I i 

120~ 
..... I ' ...... 

Becomes below 19 ft. ! • ' I i t ' t : ' ..... gray E i I . I ; i ...... I ! J ! f I . ' ..... 

I 
i l ! f i t j I I ; 

..... "l I I ' . - ..... I i I ' - ...... I_!! I I I ..... 
sa1.1p 1 e S-5. I I ! I I 

' - ...... Prociut.:t odor on ..... 
T 

\! ........ --t+ ...;_· I I - ...... iE s-s - ..... iE ! ':-'• I t : i 

- ...... 
t=== .. ~!I ' . I . . . . . - ...... = . '. f' 

- .... "l = • I i. 1T :1 I ...... :::: . :II • I f \ I . 
25- ..... t ...... = ; ,, j I I I - ..... ~ . ' i . I i ..... ...... I r+- '-'...I ' - :::::.1 i A ! i , : 

- ..... I I I 

- ...... 
S-6 I '/-,t ~ I ! ~ ! i . I 1 

... ·. ·. · ... , l.i'"t 1 : ' - ....... 28.5 ~ ~ ~If! I 

- I ; ~ ~ ' 

- I ' I I I I . I I . 
30- ALLUV IUt1: SILT; soft, gray. I I; i I I 

I + . I I I - 31.0 ! I! I 11 I I I : I 

I I ~ I ! I - I I I I I -- (3/2/83) ! I I I I ' 

' 
I ' - I I I I - I I I ' I - . 

! ! I I ! - I I . 
I ' 

.. -- !T T R i' 

- I I I I I I 

- 1-H-+ I 
I Ll. 

- I ! t I 

0 0.5 1.0 

LEGEND TSF 

I z.o· o.o. SPLIT SPOON SAWPI.E ~lATER lEVEl 
~OUNDATION SCIENCES, INC. II 3.0. 0.0. Tlilfl WALLED SAMPLE SLOTTED CASING 

G GRAB SAMPLE Of DRILL CUTTINGS 
~ TORVAHE STRENGTH 

GEOTECHNICAL CONSULTANTS 

i HX CORE RUN TONS/SO.ft<TSFl PORTLAND, OREGON 

* SAMPLE HOT RECOVERED s UNDRAINED SHEAR 
ATTERBERG LIMITS ·srREHGTH ( TSF) BORING LOG 8-37 

_...liQUID WHT 
~NATURAL WATER CONTENT DATE W..P.CH, 1383 JOB NO. 239 ·I FIG. 7 

PLASTIC I llliT ·- . 

COP0020928 



. 
a: STD. PEHETRATIOH RESISTANCE ._.: U-1 

._.: . ~ - t- <.n 
C> '-'- (140 LB. lElCHT, 30" DROP) '-'- -J CLASSIFICATION OF MATERIAL ~ LU 

= ~ 
~ BLOIS PfR fOOT c..:> t- C> c.. 

t- - c.. = :X • MOISTURE COHTEHT, '!. c.. LLJ =:;) -= LU c.. Cl C> <.n = -= fT 
a: 0 50 100 = SURfACE ELEVATION: 35.18 ~ 

~ I 

- ...... ..- I I 

- ...... 
FILL: SAND; loose to medium dense. ll I ' I ...... ! : I i I : I_: I ...... - ...... fine- medium-grained, ' I I IT I I I I ; - ...... brown • to 

S-1 I I I - ...... ..... clean. l.l i I I : I I - ...... ~ I I - ...... ...... I I - ..... .. : I ' s-= ...... ..... I ! I I I I . . . . . . I T : ~ ' I - ..... ...... i I - ..... I : I I - ...... ..... I I' I - ...... 
T 

I . I I . - ..... - ...... S-2 ' ' I ..... 1'" ! I I - ...... ..... I I I - ...... I I I - ..... I; 10- ...... I ' I I I I . . . . . - ...... !=::: I I - ..... I I I ...... 

I - :::::.1 ·! I j I - ..... 
S-3 T '"' I I ' - ....... I~ I - ..... ...... ' I I . - ..... I - ...... 

I~ 
I I I ..... I I ' I :! t • I : I ! - ...... I I I I . :I . I I I 

15- ..... ...... +I I; I I. I I • i ; - ...... l ; i I o I I I ; 

- ..... "l : I I ! ! J ! I ' ! 
I . - .·.·.·.·.·. I=V I l . I I I I · • I I I I -1- ••••• 

-~-·::::: 
~ 

S-4 I I lnj I I I ; I f • I 
I= I 1"'1 • I I I • I • I 1 ! - ...... ~ 1- ••••• ~ 

,. l"' : .. I . ' ~ I I =>·.-.-.-.... ] ~ I . I f I I I I 

- ...... I= ' I . I ' ; I I I ! ! : : ! 

zo]::::::::: :: ~ I I : i ; i • j ! . : .. ; : 
~ t I I : ; . ' 1 I • I I= ' i : ! 
~ I I I 

:::::.i ~ !T I ' ..... I= I I I ' 
• • • • • • • I -----·- 22.5 ~ T 

1ni I I '• ·+t-.·.·.·.·.·. -·-- ~ S-5 I" I tTT l I ..... I ...... be]ow 22.5 ft. ~ .. ~.I! I • I ' ; - ..... Becomes gray ~ ! : ! I I : I I - ...... ~ - .... - ~ I I I I I; I I _I_ 

25-
...... 

~ t !lit: .. r+-1-:-i-..... 
!I' 'I ...... - ..... ~ 'I ~Ill ' - ...... ~ '. 

: I j-- ..... ~ I I : ! ! ' I ' ...... ~ . i : I I ; - ..... 
- ...... = S-6 -~ 

'AI I I \ I ..... i= ~ 'l I . - ...... ~ - ..... I= 1-. I •I I I ...... 
~ I 1: . I I I ' I - ..... 29.5 -T . ' . I .... -. mottled : . I 

30- I II ALLUV IUH: SILL; soft~ gray ~ i • I I . ' I 

r-Prl- h r-nt"n 
. I I I i I ' i - 31.0 : '. I I . 
I I ' ! I ! -- ' II tl I I ' I 

(3/2/B3) I I . I . I • I - I ( i I - ! '· • I - ;j-
- . I ] ! 

; : I I I ~ , 
' - i ! r 1 - Tl !Wt ! - · I I I I -- i * 

I i I 

- -Ill . I ; i ! : _i 

0 0.5 1.0 

LEGEND TSf 

I 2.0" 0.0. SPLIT SPOOH SANPLE ~WATER LEVEL 
II 3.0. 0.0. THIN WAllED SAMPLE OTTEO CASING ~OUNDATION SCIENCES, INC. 
G GRAB SAJfPlE Of DRILL CUTTINGS 

STRENGTH 
GEOT£CHHICAL CONSULTANTS 

I HX CORE RUM 
+ TORVAilE PORTLAND. OREGON TONS /SQ. H <TSfl 

* SANPlE HOT RECOVERED II UHORAIHED SHEAR 
ATTERBERG LIMITS STRENGTH (TSf) BORING LOG 8-38 

..-LIOUIO LUCIT 
I~KATURAL WATER COHTEHT DATE !-(ARCH. 1983 JOB NO. 239 ·I FIG. B 

Pll~Tir. IILIIT 

COP0020929 



--~----~---------------------------r--~==~--- STO. PENETRATION RESISTANCE 
040 LB. lElCHT, 30· DROP) --· 

<.::> 
C) ....... .-l 

= c.;> 
1-

~ a.. ·0: UJ 
C> -< = c_:::> 

- ..... . 
- ·.-.-.·.-:. - ..... . 
-:::::: - ·::::: - ..... . - .... . - ..... . - :::::. 

5- :::::. - ..... . 
-:::::: - ..... . 
- ·.· .·.·•·.·. - ..... - ..... . - :::::. -·.·.·.·.·.·. - ..... . 

10- ..... . 
- ..... . ...... -· ..... -.·.·.·.·.·.· 
-~ ·.·.·.·•·.· - ..... . 

.. 
CLASSIFICATION Of J.(ATERIAL 

SURFACE ELEVATIOH: 34.61 FT 

FILL: SAND; loose to medium dense, 
brown, fine- to medium-grained, 
clean. 

UJ 

i 
= =::;, 
C) 
0::: 
<.::> 

-

::::: = ::; 
::::: 

== = ~ .... 

.A. BLOIS PER FOOT 
• MOISTURE COIHElH, 'f. 

0 so 100 
i 

T I ! I I 

I : I I I I 

I 
t'\ 11 

s -I H-'-... ,... ~+1"'-t--t-H-HI-t-t-i-++-+-'--H-t 
I ! 

I I 

I I I I I 

I • 

S-2 I~-~'++++: -+1-H-+-H-: t-i-+++' ~;-+1 -i 
I 

I I I I I 

f i ' 

s-3 r~~t--1---,l:-1 +-!-~..-+-+-!--: T-+~1 
I I I [ ::::ao = ;;;;; -=-

::::::::::::::j - ..... . I i 

15-:::::: 
- ..... . • • . • •1 = ::::::::::::~ - ..... . 
- ·:::::. 
-~:::::.i' -· .... . - ..... . 

20- ·-:·:·:·:·:·1 - ..... . -· .... . 

~ ..... 
~y_ 
E 
t::::: ;:: = E ::::: = ~ ::::; = E ::::: = 22.5 ~ = 

- ·::::: -...... ~--=t·:·:·:·:·:· Becomes gray be 1 ow 22. 5 t-c:---- ..... . 
- •·.·.•.·•·. 

25--; . ·.·. ·.·.·. - ..... - ..... . ..... 

4 in. gray silt. 
Strong product odor on samples S-5 
and S-6. 

;; 
::::: :::: ;; 
:::::: = ~ 

-:::::. ~ 
- ····· IF 
- ..... . 
-_= . . . . . . 28.3 

ALLUVIUM: SILT;· soft, gray. 
30-
4--.L...L~~---------------; 31.0 
-' 
~ ----...... ---~ 
-, -

{3/2/83) 

LEG£110 
I 2.0· O.D. SPLIT SPOON SAMPLE lJ v WATER LE'IEL 

ll tO • O.D. THIN WAllED SAMPLE ~OTTEO CASING 
G GRAB SAMPLE Of DRill CUTTIHCS 

I NX COR£ RUM 

* SAMPLE KOT RECOVERED 

~ TORVAHE STREHGTH 
TOHS /SQ. fHTSFl 

ATTERBERG LIMITS 
a UHORAIHED SHEAR 

STREHGTH(TSf) 

: I I j I I 

I Ill I 
1 1 1 ·r. 1 

I I 

I I 
I 

I f i 
I I • 

! I 

T 
f7 1 ; ' f 

S-4 r o/. ~ --, ! : •-H...,'~! '7"1 ~· -;.'-;-; 

~~~~~~~~~~-f-i-'~:+o~l-1-fl~=~l 

3-5 

I i 
I I • I i I I : 

I I I I I 1 ! I I , 
1 : : t I I 

t I : I 1 I • 

I I i-!-.1.- ~~ l-+-H-~'-+-
1 I . _ -l'-. ~~~.~-H-i 

T 
~~ 
"I -...- . :1: f~·; :, 

I ! • 
I i I ' 

i ' . . 
I r- • I 

I i , 
i I 1 ' I 

: I 1 I I 

I
~· "'c;....+-..;..1 ~..;.1...,-!-Hj .j....;..~· ..;.1..;.'-;'~ 

S-6 ~· .. ++-+-+-+-l-l+H-H-1 +1 +t-t'-+!-1 
... I I ! I f 

0 

I • I 
I i • I ~ I 

I I I 
I I I 

I I I I • = I 
T: T I f ! I 

I i j I I 

: j 

! I I I W--t-+-H+i-+-t++' -:-' +i 
I I t 7 ~ 

1 I : • I 

; I i-. +++++++t-H-H:-;,-1 
h-i T.!-T,W . ...j....t-4--~++++1 +!-i1f-H 

' I f I t 

0.5 
TSF 

1.0 

FOUNDATION SCIENCES, INC. 
GEOTECHNICAL CONSULTANTS 

PORTLAND, OREGON 

BORING LOG 8-39 
.-LIOUIO LUHT 

1~HATURAL WATER CONTENT 
PLASTIC LUUT 

DATE MARCH. 1983 JOB NO. 239-l FIG. 9 

COP0020930 



' = STD. PENETRATION RESISTANCE .....,: LU 

~· c.!) - c.n (140 La WEIGHT, 30.0ROP) C) 
..,_ ...: u.J ...._ 

~ CLASSIFICATIOH Of MATERIAL x :31: ~ 

= <:.> ~ ~ 0... .A. BLOIS PER FOOT - 0... = ::r: • MOISTURE CONTENT, OJ. 0... = UJ =:;, ...: 
LU 0... = C) c.n 
~ ...: 

33.89 fT 
a:: 0 so 100 = SURFACE ELEVATIOH: <.::> 

c.:> : l ..... ..-. I I I 

- ...... 
I I ' ..... FILL: SAND; loose to medium dense, I - ...... I I I ~ I I I : ! I 

- ..... 
fine- to medium-grained, ' I i I I I . -.... ·brown, ' I . 

- ..... 
I I ·~I ! ! I : ; 

- ...... clean. S-1 IV I : I - ..... ...... I'"'~' I I - ..... _]_~! I I - ...... : I ..... . I : : I I i - - ---...... l I 

5- ..... . I I I I I . . . . . . ! I ' - ..... I I I I! - ...... ..... I I ; - ...... I : I - ..... : I ...... I : .. ; i - ..... S-2 (111 I . - ...... 
- ..... , .. ,.. I ...... I I I I - ..... I ! ...... I I I I I I t I I - ..... • I I I 

10- ...... ..... i I I 'I - ...... f=i I . : - ..... 
- ...... I I ; I ..... ' I I I - ...... ..... I "" 

I I I - ...... S-3 -rJ I ' - ..... 

i! 
... ' - . . . . . . I . ..... I : . I : I : - ...... 

! I I • - . . . . . • ' .. 
15-

...... I ; i I 'I I I • ..... 
I-~ I I ...... I ' 

; i - ..... I I I : I I ! I ==r ..... 
~ 

T• :. ..... ! I I ...... I i I ! i I • I i I - ..... 
1 •••••• 1 

; 1•"- I I I I ; I --=t ..... 
I S-4 . i u.-, . ! . . ' ! ; . 

. . ..... . . . . . , .. .... I I I . . . . I I. =t· ..... : I I I I 0 I I ! ..... ; I ' I ! • ' i : .. -· ..... . : -::} ..... ' I ! ; _I_: I , I : ~ I .. 20 ..•... ~ . . I ; I I j : : i I .. ..... ...... 
== I ' ' ; _i 

I i!! I : =t ..... = ! . . I I ...... I : ..... ~ I • I I ! j I -, ...... 
== - T "'· ' j ! ·+. . ·-rr-,____,. ..... = Tl t· .-t ...... - 23.3 S-J l: -.:- ! i ! ! L . ...... ~ ' - : I = . I '!' : I . - = '. 

- ALLUVIUM: SILT: very St1ft to soft, ~· 
: ! I ! I I Jl I 

25- ' . ! r gray. = ! : I ! . : ! . - = .=!- _j_ I I I ; - ~ 
i 

- 'I I . ' 'I 
. 

Very s 1 i ght product odor and sheen ~ I I . I I - ~ 
~ 1 

·-.r • . I . I I ' - on samples S-5 and S-6. S-6 I . ! I I I . : 
- : 

I 
.... : ' I : 

- . i ! I I I I - ; I I : ! : ' ; - I ; I . 
30- ' . I i I I ! . I I - 31.0 I . i I I : I 

I I : •! I : I: - (3/2/'d3} I ' I ' - l ! : - ; I ! I I .. - ,, . I I I ; I - :I ! 

- T: I i . i ! I I : ' . - ; ' ' : I • - : aT Ht I I : -- I I : I 

~ 
I I I' - . I I . I . 

I I · -
0 0.5 1.0 

LEGEHO TSF 

I 2.0. 0.0. SPUT SPOOR SAUPLE i" lATER lEVEl 
IT 3.0" O.D. THIN WALLED SAMPLE SlOTTED CASING ~iJUNDATION SCIENCES, INC. 
G GRAB SAWPLE Of DRILl CUTTINGS GEOTECHNICAL CONSULTANTS 

I HX CORE RUN 
+ TORVAHE STRENGTH PORTLAND, OREGON 

TOHS/SQ.fHTSfl 

* SAMPLE NOT RECOVERED II UHORAIHED SHEAR 
ATTERBERG li~ITS STREHCTH(TSf) BORING LOG B -40 

_...-LIQUID UWIT 
~NATURAL lATER CONTEMT DATE ~ARCH .1983 JOB NO. 2 39-1 FIG. 10 

. PI-'.STIC IIUIT 

COP0020931 
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\ 
\ 

' 
!--= <..:) 

...... C> 
~ 

= c..:> - -a... 
LL.J 0.... 

= < 
0:: 
= 

- ·:.·::: - ..... . 
- :::::.1 - ..... , 

-= :-:-:-:-:-:1' - ..... - ·::::: 
5~ ·::::: 

- ..... 

: :::::::::::1 -= -:·:·:·:·:· - ..... . 

10~ :::::::::::1 
- :::::.1 - ..... , 
- •••••• 0 ••••. J 

--= :-:·:·:-:-:~ - .... . - ..... . 
- :::::. 

IS- :::::.i - ..... ~ 
- ·:::::' - ..••• ·1 
-·:::::: -= :-:-:·:·:·:-~ - •••••• 1 - •.•• •1 
-::::::. 

CLASS I FICATIOH Of ~ATERIAL 

SURFACE ELEVATION: 34.96 FT 

FILL: SANO; loose to medium dense, 
brown

7 
fine- to medium-grained, 

clean. 

-
I 

20- ..... ·l 
- ·:::::.1 - ..... ·~o----------. --------
- ·:::::, Becomes gray be 1 ow 2J. ft. 

_:::. :jj 
~::::::::::l 1 in. gray silt, inc 1 i ned 30o. 

25-3::·:·:·:·:·: Very sl ig:tt product odor and sheen 

_g:::::::}j on samp 1 e S-6. 

-,:::::.1 
--r .·.·.·.·.·-] - ..... . 

.....,: ...... 
x -a... ........ 
C> 

, 
0:: STD. PENETRATION RESISTANCE l..l..l - c.n 
< l..l..l (140 LB. lElCHT, 30"0ROP) 
31< _.j 
~ 0... .A. BLOIS PER FOOT = :X e MOISTURE CONTENT,% = < 
C> c.n 
0:: 0 50 100 c.:> 

-;·· I 

1 I 
I 

I 

I 
1 

S-2 I f 

'" . !V 
! 
I t 

~ I I· ' t 

l I I 

I I 1 I t I I I 

! I 

f-: 
~ E E 
~ 
~ E [:::: 
~ 

s-3 1144-++-0 f-1 --f-!-f--t--l'-:-+-f--!--r-t-+1 -H 
ft I 

I , - ! t= .... E ao • 
~::::;; r=;::; 

I ! 1 ! 1 I I I ' 

~:~ 
:::::: 
E 
~ 
[:::: 
E F:: f= 

21.0 ~ 
~ E E F 
E E 
F== E E :::: := 
~ 
::::: i=· 
E E 
~ 

I I 
I ; •' I I 

1 I • i . ; 
I I I 1 

S-4 I I ' 
(" 

I ! I . ' 
I ; I t 

I 1 I I 

l ! ' l o ; I .. • I I I I : ' i ! I . 

i • f I ; I : I I 
I I ; I I 

I i I tl ! 

: • .1.1 I I o I 

s-s I ; 

' 1/l ! • I: 1 I I . I I I I 

, .I , , , • -+-!--+-·-·~·· ;...+ .._.t--.:TT_;__ 
I I I ,!, iT~ 

' ~ ! I ! l !....l...r-!.' _,.1-;......t-1--f-.~-l 
fll ! c ! : r::-::t= f ' 1 I 

., • • • f I t o l . I 
I . 1 •• I i ! ' · _1 

S-6 '"- .. : 
~·.· . ! 

.1 ! : I 
: ! 

I I 

; . 
I I ; : 

I 

I . 
I . 

30 -

20'\ t= 
""·"' E 

1 1 1\~A:::.LL::..:U::.:V:...:I~U:...:t-1.:..: __::S:...:I.=.L.:..T!...; .....:s:...:o...:..f..:.t.!.., """'g:!.:.r...:a~y.;;_. __ __,/ 30.0 ~ 
I 

~·~·~'-!-r'~'~'+'~o~· ~' '4-~~~~ 
1 t f I i ! •f I I -

(3/2/83) ------------
LEGEND 

I z.o·o.D.SPUT SPOON SAMPLE tf...,.wATER LEVEL 

II 3.o·o.D. THIN WALLED SAMPLE ~OTTED CASIHG 
G GRAB SAI{PlE OF DRill CUTTINGS 
tJ HX CORE RUN ~ TORVAHE STRENGTH 
11 TONS /SO. fl(TSFl 
'¥ SAMPLE NOT RECOVERED 

ATTERBERG li:.IITS 
g UNDRAINED SHEAR 

STRENGTH <TSfl 
__....,..L!OUIO LIMIT 

~KATURAL 'lATER COHTEHT 
"'----PI lSTir. IIUIT 

I ; ! I! I 1 i , . I 
: I 

. ! • I · I 

' : ; 
i I I 

: 

,____~· 4' ~ t!· .!-1-~- _:.. . ;_ 
1 (. al ! f t t • • • • t I. 

t+M ·!.-H I ' I ! : ; • 

0 0.5 1.0 
TSf 

FOUNDATION SCIENCES, UJC. 
GEOTECtHUCAL CONSULTANTS 

. PORTLAND, OREGON 

BORING LOG 8-41 

DATE ~ARCn. 19B3 JOB NO. 239 ·I FIG. II 

COP0020932 



~ 
<::> 
_.J 

<.> 

= 0... 

-= 0:::: 
<.;> 

CLASSifiCAT au1t OF I~AfERIAL 

SURFACE ELEVATION: 

Lt ~ c.f I "'o t>At2~ B.":'>t.JJJ • K e:..b I LU--i 

:SA.Alt>- t._.o"O$C 

13~ 

SLAVC 1-{c:t>tu.l-'l 6AND 

=>rtZot-14 ~ t==t s. cz. :SI..-{t-/..L 

~ 

~IC 912Cf -5tLI - Fu:-s,-rtt:· 

ba.lS£ 

.·.·. lEGEHD. · ..... 

I 2.o·o.n. SPLIT SPOOH~.si~~LE . · ..x_t.UER LEVEl 

.... -~IT 3.~~ ~D.. THU( :'f~~~.:.SA~~~(·~~~- ..... ·.·; . . .•·. ·,. i 
.. : ~': G GRAB SA)(PlE ·oF Dfiltf~CuTTIHCS·::-·.::: :~·~ · · · · ·.' ... ·. 

··:'· ('.KX'C.ORE RUK·. ··<.\.:-'":'':"-~·, ·'' · ... :- -, ·.,. ·. · . 
. ~.*.·SAMPLE Mor R~~~v~~~~ ~ -:::::{ · · . . ... ·.· 

,..;-&- • -··- •••••• -·· . --.- ..... 
~ ..- (HO l9.. 'JEICXT, 30" DROP) -c: 
~ ~ .ti: '-- Jl 8LO~S PER fOOT 

= :X 
l..£..1 ::;, -= to Cl c::> ~ 

2' 
~ (( <P 

BORIHG LOG~·u-z_-
. -

OATE·-1'"'1-~-£,')JOB NO.-~.)._otJ-. FIG • .V~-

COP0020933 



~ 
"'-

== ,._ 
a... 
LIJ 
c:::» 

. 
---

-:: --
5'-= --------
(0..:::.. -----. ----
~~---------
Vl.-

Of' -
(= 

--. -
~...::. --.­------30-----------· --

....:.-
<::> 
~ 

~ -= a... -= 0:::: 
~ 

. 

CLASSIFICAla-·• Of UAfERIAl 

SURfACE ELEV.\TIOM: 

£RDV)d -fY1£])1 Lt.IA G;/'d111JI::1J -sA-.PD 
L.oO~~- /JO ~A~ CJbo/2.. 

. 

. 

I 

l- - --~-- --
1 DAAK. 412£:<1 6,~ ~ r!.... ,-

1:>~5.E - N 0 CJA S 0~012.. .. 

-;:'-

·• 

c: -== ~ 
b: 

c:;:) 

::z: 
LIJ ~ 
c:::» C> 

ex:: 
~ 

. 

• 

-
1-=l" 

-

~ 
X 
-:: . 
U> '. 

0 

r:~ . . 
~-

I<}s: 
. -

(140 l9.. :lElCHT, .30' DROP) 
Jl 6LO~S PER fOOT . 

• /0 
. . 

. A~ 

. . . 
-. 

' 

l 

• 
I • 

• 

I 

T 
;,. . 

T •• 1T 
:T 
tT 

• 
I 
i 

T 
T 

IT 
I I . . .. 

][:~~~~++++~~~.~:~ ·~,_~ 
. -~ . . ' I • 

I 

T .. 
T • -, .... 

.......... ~~ •• .&...+-..;.....;..++~ • ~ 

• "I' I 

I 
I • 

I· 
I • I 

_!_ 
T 

t ! 
--:;- 1 - II l 

. ~ <I · · I i I 
..... +-!-+++t-++-H-='~~1!-'r+ '-~......;·_, l t I ' • 

f l i I ; I 
I I 

T. 
i_ l 

r+-+~1++++~~~~44~~}-1 

i I •• I I 

; 4-4-~-~++-f-+-f..;-.i,· ·-~ 

' I 
I 
I 
I 
I 
I 
j 

( 

·( 

I 
I 
I 

-- .. .. .. H-~f-
. . . . .:~ ~~~~ ..qp· '. ~~ .,..<:;;.:...f.t~~ ~~ ~-~~~'i,!~ ·. 

- BORING. LOG. u--:s · ·· .. · 

DATE 3- z_o-2~ JOB NO. 8;) oc.J. 
•. 

I 
I 
( 

COP0020934 



..- 6 
<.6-- __. 

CLASStflCAl ...... , Of UAfERIAL ::c: c:..> 
t- -
CL- ::c . 
u.J 0.. 

-< -= ex:: SURfACE ELEV.\TlOM: <.:> 

-
/ 

-4 Ll91fr ~Retf-J-1£1:>1/.J.P. ~All> 

/Jo (£fi~ ot::orz.. 
---------------')------. ---..... -

>----------o----
. -
~ -s:-
-------·-

::r-:: -,_ 
-

'1---
::!>--
4-------
. 

. 

... 
"'STQ.otJy T::>C::J>CL Ol::DI2... 

·INC.IZO.St:. 11J ~tLT 

:5112D~: l>E:t~Cl.... ~.60;2.: 

.::FJ I - -------.:S -rrz_or.J;;, t>e:.t~e:c- ~ c::u_ 
412Ci 9tl.f::_~ .:s tl-T 

_ __ ? __ 

11 E:D, ~AI'JD ·- .t_t~//T <ji..-zq 
·y --- 33 __ --- -

~-T.{ 41Zez::N .S.I L ~ t..UOOb PI t:Zf5 

LEGEND 
I .~o·o.o. srur sr~oK SAUPLE -.x_'fATER LEVEl 

. ~ -~-~)1"~-~:~~~_.!!!~K. 'f~!:!-~_o __ ~f~~~,:.:_, -· ... :~~-~~-. .:::. _ I 
· :--·~ .·. C :::cRAB SAMPLE-of. ORilt.CUTTIHCS ·: ·-~-;:-;.:: ·:$. -:·· . ·. 
-- l'--~X-CORE RUX '> ·.·:: -.·)· .. =-~ . . ·-::·-·:.;:·._. -

-· ~ :_ -* · SAMPLE· Jior ·REcovERED- · --

L._ !::;:: (HO LS. :J(IG}\{, 30.0ROP) 
x >-

~ -... ~ 8L0\7S PER fOOT 
b: ::::c :X: 

. 
....... ::> ;o . 

-< . 
-= C> V) 

ex: \ . 
.s~ <.:> 0 . 

. 

r:~ . -
. . 

- ~ 

-I~ . 
•• :I ,, 
' . -• . 

t3. 
... : ... l'/~ 

I I -, 
ll 
II 

I 

.. 
I 

• I . I I l 

' I 
._:. ~-- .L.J.....+ 14-J._-1-_ ..J. __ -=. "-.1 

l 

zg i 

I 21'~<+-!H-iH-1-HH-lH 

COP0020935 



"'0 
c 
co 
t 
0 
a.. 
'+-
0 

~ 

u E 
Z'::J 
Q)+-' 
Q) co 
~0 
Q) 

co 
(.) 

(f) 

co 
(.) 

t 
~ 

38 

36 

34 

32 

30 

28 

26 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

-2 

-4 

-6 

-8 

-10 

-12 

-14 

-16 

Rip Rap Bank 

_\l.:.L..._ __ G_r-av_e_I_C_o_v_er_(_6_" -th-ic_k_) _\ __ --wk>f ~- r:-· .. 

Willamette River 

. I . 
? . 

/I 
?l 

LEGEND 

? 

00 

~: 

/" 

~:<<: 
. . -~~:::::: 

........ :!:-...... . 
~ 

High and low groundwater elevations observed during quarterly gauging 
between 2-14-00 and 3-19-03 

CR-21 C I Designation of monitoring well or soil boring and elevation 
(34.7) B-2, B-5, B-7, B-16, B-24 and U-3 are monitoring wells 

CR-21 C and CR-24C are borings 
CHEV HP-1 is a hydropunch 

B-5 
(35.25) 

B-24 
(35) 

CR-24C 

<<<<<<<: Sand to Silty : :: 

CHEV 
HP-1 

. (3~. 5) 

Sand to Silty ::: ::::::::::::::::::: ::::::::::: ::::::::::::::::::: i: i: i: i: i: i: i: i: i: ::::::::::::::::::::::::::::: Sand : .·.·.·.·.·.·.·.·.·.·.·.·.·.·. (SP/SM) . 

:::::::::::::::::::::i . 
·.·.·.·.·.·.·.·.·.·.· . ·.·.·.·.·.·.·.·.··;·· 
~~~~~~~~~~~~~~~~~~: .. 
::::::::::::::::;. 
>>>J· 
:n::: \rr )I • · ..... 
. . . .. 

Silt To Sandy 
Silt 

(ML) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Basalt Bedrock 

""'"""""""""""" 

''"~H,,,,,,Wu,w J • •••• • •• • •• 

................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. .............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

....... . . . . . . . . . . . . . . . ..... . 
? 

Silt To Sandy 
Silt 

(ML) 

• ~? 
/" 

/ 
"? ·v. 

~~~~- -~-~-~~--- -~~-~~~--~-~~-~-~--~--~----· 

PROJECT NO. 
PTWB-01L-2 

FILE NO. 
Will bridge 

REVISION NO. 

FIGURE 3 

REVISED GEOLOGIC CROSS SECTION A-A' 

Willbridge Facility 
Remedial Investigation 

Portland, Oregon 
DRAWN BY 

CRF 1/17/05 

PREPARED BY 
CRF 1/17/05 

REVIEWED BY 

Delta 
Environmental 
Consultants, Inc. 

COP0020936 



~+ 

@ 

@ 

MW-8 
@ 

@ 

@ 

@ 
@ 

@ 

@ 

@ 

-
@ 

MW-7 

I 

I 
I 
I 

@ 
MW-34 
(20.13) 

@MW-39 

@ 
MW-33 

@ 
MW-40 

@ 
MW-36 

@ 
MW-28 

@MW-37 

MW-29 

MW-10 
@ @MW-5 @ 

MW-27 

MW-12 
@ 

@ 
MW-4 

@ 
MW-3 

MW-16 
@ 

@MW-38 

•TK2916-2 SOIL BORING LOCATION AND DESIGNATION 

@ MW-15 MONITORING WELL LOCATION AND DESIGNATION 

• CR-18 DAMAGED OR MISSING WELL LOCATION AND DESIGNATION 

• A-2 CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

() TMW1 MCCALL OIL & GREAT WESTERN WELL LOCATION AND DESIGNATION 

@ MW5 GS ROOFING WELL LOCATION AND DESIGNATION 

@ 
@MW-30 

MW-19 

MW-35 

@ 

\inw-1 
@ 

Kinder 
Morgan 
@MW-23 

@MW-18 

@ MW-17 .... 
\ KINDER 
\MORGAN 

Willamette River 

'""co 
I @ 

B-10 

I B-17 
@ Miil @ 

I B-26 B-16 
B-141!1 

B-12@ 
@ @ B-11 

B-13 

@ @B-28 
B-29 

@ MW-32 

' \ 

l!icR-11 

Chevron 

26 
CR-18 

• CR-17 

@ 

CR-14@ 

CR-12 
CR-1g @ 

@ 

@ 
CR-21A 

IT-E 

B-37 

DW-2 

DW-1 .... 
@ 
B-27 

"'~ 
U-4 \@ U-3 

CR-24A@ 

CR-6 ' @ 

@CR-16 ' 

CR-20 
@ 

@ 
CR-15 

i!JCR-13 

@ 
CR-9 ' ' 

0 ft. 120ft. 200ft. 

~-

' ' 

APPROXIMATE SCALE 

' .... .... 
@U-SA 

'CanocoPhillips 

400ft. 

.. .. 
I 
I 

FIGURE 2 

Site Map 

V\lillbridge Petroleum Terminals 

Portland, Oregon 

COP0020937 



Willamette River 

I 

I 18 

' 
B-20 B-7 U~-

12 

~~-:
11

~ U-
10 ( 1 ~~~D) /60-lnch Storm Sewer Outfall 

(15,03) (15.88) 10 v / p.
1 

(1~~~0) 1~ 1~~,~: B-32 (9.~)l 
CR-1 ~ \u o':!li / (16.22) 

@ @ 
@ 

@ 
@ 

22@ 

@ @ 

@ 

- - ·-· ~ @MW-9 
(23.97) MW-8 @ 

(23.83) MW-7 
@ (23.44) 

20~ 

I 

@ 
MW-34 
(19.21) 

@ 
MW-33@ 
(18.18) 

0 
MW-40 
(18.30) 

@ 
MW-36 
(19.01) 

@~~~~ 

MW-26 
00 

r2~i~oo ~ @(21.75) 
MW.25 MW-28 

(~2.06) (21.06) 
0.02 

@MW-37 
(18.35) 

0.01 

MW-29 

I 
I 

I 
CR-3@ 

(18.47) 

~1769) ~ " B·36 ' B-40 B-33~ I!JI (16.95) (15i61) 1 ~(15.87) 
(18.34) Ex-1 fi'.e~ ~-2p-35 T-W ,l Q..3 sheen 

(NM) J~~61f3)~30~754J"i@156~2) .. 4 U-5(14.99) 
@ @ I-f B-1 B-22A • • sheen 

B-to B-15 (1Y 
26

(16.97) (15.80)\,.~ < EX-398 (17.24) 
(18.03) (17.61) IIi l 8 .17 sheen »''" 

0 
.Se-38(dry-) 

mw{i) (17.58) IT-E~ o 
0 

B-25 (16.53) 
@ 

B-26 
(18.12) 

8
_
16 

@ (16.02) 

B-14 CO' (1 !.04) B-41A 
(17.86) ~ L (16.02) RES-N 

B-12@ (17.43) 
0 

DW·1 (16.24) 

8_1~ (18.14) @ B-6@ B-6 @B-4 8·18 18 

(18.29) B-13 (17.69) (17.48)\16 24) Ill Ill 
(17.86) . 

@ @B-28 ~27 
(:~~~) :19051 8~4 RES-O (17.21) 

(1l.95) Q@NM 

·~ @' U-2 
(1872), r MW-10 0.36 

(23.82) 
@MW-5 26 @ 

(24.41) 

@ 
MW-27 
(29.62) 

MW-31& 

(26.28) ' Sheen 

0.01 1'. 7 

Chevron"
11

" \ ':.,¥:. 
28 IOJMW-11 

(27.93) 
MW-12 

@(26.63) 

@ 
MW-4 
(26.50) 

MW-6@ 
(26.36) 

MW-2@ 
(26.64) 

MW-16 
@(27.30) 

@ 
MW-19 
(27.37) 
Sheen 

@MW-24 
(26.59) 
0.02 

@MW-30 
(28.68) 

Kinder 
Morgan 
@MW-23 

MW-35 
(27.84' 

@ 
.MW-1 
(28.11) 

@ MW-18 (30.15) 

30 

@MW-13 
.. (30.44) 

@MW-14 
(29.46) @MW-38 

(28.93) 

3~ @MW-15 
.,..,.._ (28.49JSI -

LEGEND 

@ MW-15 MONITORING WELL LOCATION AND DESIGNATION 

o CR-18 DAMAGED OR MISSING WELL LOCATION AND DESIGNATION 

• A·2 CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

() TMW1 MCCALL OIL & GREAT WESTERN WELL LOCATION AND DESIGNATION 

@ MW5 GS ROOFING WELL LOCATION AND DESIGNATION 

@ 30 

sn 111 

(31.35) RELATIVE GROUNDWATER ELEVATION, FEET, CITY OF PORTLAND (COP) DATUM, 
MEASURED 9/27/04 

30 

0.04 

GROUNDWATER ELEVATION CONTOUR, FEET 

SEPARATE PHASE HYDROCARBON THICKNESS, FEET 

NOT USED IN CONTOURING 

WELL DAMAGED, NOT USED IN CONTOURING 

NM WELL NOT MEASURED 

(30.02) Sheen 

@ 
MW-17 
(30.09) 

IT F Ill Ill 

\ KINDER 
\MORGAN 

.\@ 
CR-4 

~"' 
@ MW-32 

(29.85) 

' \ 
@~~~~~ 

Sheen 

.@cR-11 
(29.84) 

0.01 

26 

CR-18 
NM • CR 17 

(26.14) 
@ 

t.~~14 
(28.9U)i!J 

CR-24A@ 

(21.56) '-(gR4~) 
@-, 0.05 

@CR-16 
(22.74) 

CR-20 
@(25.55) 

@ 

CR-15 
(23.64) 

CR-12 
CR-1S* (29~1) 

<(27.71)@ I!JCR-13 
@ 0.63 • (28.97) 

CR-10 @ @ CR-25 

0.09 

-22A(22.47) 
(22.64)' 
122.49)* 

@I('VV·3(22.301f 0.46 
@IPW-2(23.01)' 0.72 
@,·1(21.67)' 

(28.79) CR-21A (25.80) 

(27o.~~ 0.23 
CR-8, 

@(25.72 

\ 
@ 

CR-9 
(29.40) 

• 
' 

28 

20 

' ' 

26 

0 ft. 120ft. 200ft. 400ft. 

~-
APPROXIMATE SCALE 

22 

Ill-
24 

---·· Ill Ill 

@U-SA 
(24.78) 

0.05 

ConocoPhillips 
I 
I 

I 

FIGURE 2 

Groundwater Elevation Contour and SPH Thickness Map 
Third Quarter 2004 

V\lillbridge Petroleum Terminals 

Portland, Oregon 

COP0020938 



\ 
\ 

28 

30 

@MW-11 
(3030) 

32 

MW-10 
(2656) 

@ 

\ @MW-13 

~309) 

@MW-14 
(3236) 

~-·· 
LEGEND 

@ MW-15 MONITORING \NELL LOCATION AND DESIGNATION 

@ 
MW-7 
(2535] 
0.73 

@ 
MW4 
(2932) 0 

I 

I 
I 
I 

@ 
MW~ 
(2833) 

MW-6@ 
(2905] 

MW-16 
@(3056) 

@MW-38 
(3208) -

• CR-18 DAMAGED OR MISSING \II/ELL LOCATION AND DESIGNATION 

W A-2 CHEVRON ASPHAL T\11/ELL LOCATION AND DESIGNATION 

(} TMW-1 MCCALL OIL & GREAT WESTERN WELL LOCATION AND DESIGNAllON 

GS ROOFING \II/ELL LOCAllON AND DESIGNATION 

20 
@ 

MW-34 
(20.13) 

@ @MW-37 
MW-36 (1994] 
(2051) 0.01 

@ 
MW-27 
(3086) 

@ 
MW-19 
(30.07) 

@MW-24 
(2880) 
0.02 

Kinder 
Morgan 

@ MW-17 
(3160) 

\ KINDER 
\MORGAN 

@ MW-5 

(3135) RELA llVE GROUNDWATER ELEVATION. FEET. CITY OF PORTLAND (COP) DATUM . 
MEASURED 3/29/04 AND 3/30/04 

30 GROUNDWATER ELEVATION CONTOUR. FEET 

0.04 SEPARATE PHASE HYDROCARBON THICKNESS. FEET 

NM 

NOT USED IN CONTOURING 

WELL DAMAGED. NOT USED IN CONTOURING 

WELL NOT MEASURED 

Willamette River 

I 
I 

I 
CR-3@ 

(1UU4) 

@ 
B-10 

(19.47) 

@ 

(~82Ji2) (189~~)@ 
B-12@ 

B-1' (NM) B 1r 
(1987) (19.18) 

@ @B-28 
B-29 (1970) 

(22.46) 

\ 
@~~;~ 

0.01 

U-12 

U-10 

40 
(1701) 
0.01 

@ 
CR~ 

(3203) 
' ' 

30 

32 

28 

' ' 22 

24 

Oft 120ft 200ft 400ft 

~---APPROXJMATE SCALE 

20 

--
26 
@U.SA 

(2728) 
Sheen 

GanocoPhillips 
I 
I 

I 

FIGURE 2 
Groundwaler Elevalion Conlour and SPH Thickness Map 

Firsl Quarter2004 

Willbridge Pelroleum Terminals 

Portland. Oregon 

!2,!::J!~ 
Consultants. Inc 

COP0020939 



SEMI ANNUAL GROUNDWATER MONITORING REPORT 
(April 2004 through September 2004) 

Willbridge Bulk Fuel Facilities 

Portland, Oregon 

Consent Order WMCSR-NWR-94-06 
Delta Project PTWB-02A-4 

March 15, 2005 

Prepared for: 

Willbridge Terminal Group 

Delta Environmental Consultants, Inc. 
7150 SW Hampton Street, Tigard, Oregon 97223 

503-639-8098 800 477 7411 

COP0020940 



TABLE OF CONTENTS 

EXECUTIVE SUMMARY ........................................................•............................ 1 

1.0 GROUNDWATER MONITORING AND SAMPLING .................................... 2 

1.1 HYDROGEOLOGIC ANALYSIS .•..••.•..••••••••••••.•••••..•.••••••••••••••••.••.•••.•.•..•••••••••••• 2 
1.2 WILLAMETTE RIVER •••.•..••••.•••••••••••••.••.•....••.•••••••••••••••••.••.••.••••••••••••••••••.•..•• 3 
1.3 GROUNDWATER ANALYTICAL RESULTS ......................................................... 3 
1.4 SEPARATE PHASE HYDROCARBON OCCURRENCE .......................................... 4 

2.0 SEPARATE PHASE HYDROCARBON RECOVERY ................................... 5 

2.1 SEEP AND SHEEN MONITORING ••••••••••••••.•..•.••.••••••••••••••.••.••.•.•••••••••••••••••••••.• 6 

3.0 ISSUES ENCOUNTERED DURING THE SECOND AND THIRD 
QUARTERS 2004 ................................................................................................ 7 

4.0 ACTIVITIES SCHEDULED FOR THE FOURTH QUARTER 2004 AND 
FIRST QUARTER OF 2005 (OCTOBER 2004 THROUGH MARCH 2005) ......... 8 

5.0 REMARKS .................................................................................................... 9 

COP0020941 



TABLES 

TABLE 1A- GROUNDWATER ELEVATION AND SPH RECOVERY DATA 
CHEVRONTEXACO COMPANY 

TABLE 1 B- GROUNDWATER ELEVATION AND SPH RECOVERY DATA 
KINDER MORGAN LIQUID TERMINALS, LLC 

TABLE 1 C- GROUNDWATER ELEVATION AND SPH RECOVERY DATA 
CONOCOPHILLIPS COMPANY 

TABLE 2- GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

TABLE 3- GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

TABLE 4- GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

FIGURES 

FIGURE 1 - SITE LOCATION MAP 

FIGURE 2- GROUNDWATER ELEVATION CONTOURS AND SPH THICKNESS MAP 

FIGURE 3- PRECIPITATION AND RIVER STAGE HYDROGRAPH 

APPENDICES 

APPENDIX A- GROUNDWATER MONITORING AND SAMPLING PRODCEDURES, 
CERTIFIED ANALYTICAL LABORATORY REPORTS AND 
CHAIN-OF-CUSTODY DOCUMENTATION 

COP0020942 



Semi-Annual Groundwater Monitoring Report 
Willbridge Bulk Fuel Facilities 
Page 1 of 9 

EXECUTIVE SUMMARY 

Delta Environmental Consultants, Inc. (Delta) performed monthly separate-phase 

hydrocarbon recovery, quarterly well gauging (June 2004 and September 2004), and 

semi-annual (September 2004) groundwater sampling as part of the remedial 

investigation/feasibility study work at the Willbridge Bulk Fuel Facilities 

(Willbridge Facility). The Willbridge Facility is comprised of terminals owned by 

Chevron Texaco Company (Chevron), Kinder Morgan Liquid Terminals, LLC (KML T), 

and ConocoPhillips Company. This report fulfills the requirement of Section 7F of 

Oregon Department of Environmental Quality (DEQ) Consent Order WMCSR-NW-94-

06. 
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1.0 GROUNDWATER MONITORING AND SAMPLING 

Groundwater monitoring and sampling activities, along with separate-phase hydrocarbon 

(SPH) recovery were performed at the Willbridge Facility from April 2004 through 

September 2004. The Willbridge Facility is located in northwest Portland, Oregon on 

Northwest Front Avenue, along the Willamette River. A site location map is presented 

as Figure 1. 

Monitoring activities performed on June 24 and June 29, 2004 (Second Quarter) 

consisted of measuring depth to groundwater and SPH thickness in all wells. Monitoring 

and sampling activities performed on September 27 and 28, 2004 (Third Quarter) 

consisted of measuring depth to groundwater and SPH thickness in all wells, and 

collecting groundwater samples from select wells. Collected groundwater samples were 

analyzed for the presence of dissolved petroleum hydrocarbon constituents and selected 

metals. Monitoring and sampling activities are described in the following sections. 

Based upon results of the previous quarterly monitoring activities, selected wells were 

monitored for the presence of SPH on a monthly basis. SPH recovery was performed 

on a monthly basis for wells containing measurable amounts of SPH between April 2004 

and September 2004. 

1.1 Hydrogeologic Analysis 

Depth-to-groundwater measurements were collected from each monitoring well in June 

2004 and September 2004. Groundwater elevation data for the June 2004 and 

September 2004 monitoring events and monthly SPH recovery data for April 2004 

through September 2004 are presented in Tables 1A through 1 C. A map showing 

groundwater elevation contours and SPH thicknesses measured in wells in September 

2004 is presented as Figure 2. Groundwater monitoring procedures are included in 

Appendix A. 

During the second and third quarters of 2004, groundwater elevations across the facility 

ranged from approximately 9.05 feet to 30.89 feet above mean sea level. Groundwater 

flow direction is generally northeasterly, toward the Willamette River. 
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1.2 Willamette River 

The Willamette River stage (daily mean, measured at the Morrison Bridge river gauge 

and converted to the City of Portland datum) during the second quarter and third quarter 

of 2004 ranged from a high of 8.26 feet City of Portland Datum (COP) on June 2, 2004 

to a low of 1.65 feet COP on September 6, 2004. The river stage averaged an elevation 

of approximately 4.46 feet COP between April 1 to September 30, 2004. Precipitation 

and river stage data are presented on Figure 3. 

1.3 Groundwater Analytical Results 

Groundwater samples were collected from selected facility monitoring wells between 

September 27 and October 6, 2004, and analyzed in accordance with the consent order 

WMCSR-NWR-94-06 and the revised sampling agreement (May 11, 2001 ). The list of 

analytes included benzene, toluene, ethylbenzene, and total xylenes (BTEX) using EPA 

Method 8021 B, polynuclear aromatic hydrocarbons (PAHs) using EPA Method 

8270M-SIM, and total RCRA metals (arsenic, barium, cadmium, chromium, copper, lead, 

mercury, selenium, silver, and zinc) using EPA Method 6000/7000 Series Methods. 

Groundwater sampling procedures are presented in Appendix A. Samples were not 

collected from wells containing measurable quantities of SPH. 

BTEX laboratory analytical results for the third quarter 2004 sampling event are 

presented in Table 2. PAH laboratory analytical results for the third quarter 2004 

sampling event are presented in Table 3. Total metals laboratory analytical results for 

the third quarter 2004 sampling event are presented in Table 4. Laboratory analytical 

reports and chain-of-custody documentation are included in Appendix A. 
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1.4 Separate Phase Hydrocarbon Occurrence 

Based upon the results of the previous quarterly monitoring activities, select wells were 

monitored for the presence of SPH on a monthly basis. SPH recovery was performed 

monthly on wells containing measurable amounts of SPH between April 2004 and 

September 2004. The detected SPH thicknesses measured during the June 2004 and 

September 2004 monitoring events are included in Table 1. SPH thicknesses measured 

during the September 2004 monitoring event are presented in Figure 2. 

During quarterly groundwater monitoring in June 2004 and September 2004, Chevron 

Wells B-7, B-24, CR-6, CR-7, CR-10, CR-11, CR-15, CR-16, CR-19, CR-21A, CR-25, 

GPW-2, and GPW-3 contained measurable thicknesses of SPH, ranging from 0.01 foot 

in Well B-7 (June 2004) to 0.78 foot in Well CR-19 (June 2004). SPH thicknesses were 

generally consistent with historical measurements. 

KML T Wells MW-7, MW-24, and MW-37 contained measurable thicknesses of SPH, 

ranging from 0.01 foot in Well MW-37 (September 2004) to 0.56 foot in Well MW-7 (June 

2004). 

ConocoPhillips Well U-5A contained measurable thicknesses of SPH, 0.01 foot i.n June 

2004 and 0.05 foot in September 2004. 
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2.0 Separate Phase Hydrocarbon Recovery 

Monthly manual recovery of SPH was initiated at the Willbridge Facility in 

February 1997. To determine which wells will be included in the monthly SPH recovery 

efforts, each well at the facility is monitored on a quarterly basis. SPH recovery is 

performed in each well where measurable SPH is observed during the previous quarterly 

gauging event. Manual SPH recovery consists of manual bailing, pumping, or the use of 

a sorbent sock installed in the well. 

Approximately 150 gallons of SPH have been removed to date by the above-referenced 

manual recovery methods. Recovered SPH volumes for this reporting period (April 2004 

through September 2004) totaled approximately 5 gallons. The SPH recovery data are 

presented in Table 1. 

In November and December 2001, a "U"-shaped cut-off wall encompassing the 

stormwater trench backfill was installed. The cut-off wall was designed to intercept SPH 

and groundwater migrating along the dominant local groundwater flow path of the 50-

inch diameter storm sewer trench backfill. The cut-off wall was constructed with 20-foot­

long steel sheet-pile with sealed joints between the sheet-piles. A groundwater and SPH 

recovery system is used to extract groundwater and SPH from a series of wells located 

behind the cut-off wall. 

In addition to the monthly SPH recovery events, SPH recovery has also been conducted 

near the outfall of the 60-inch diameter storm sewer. SPH recovery efforts were 

previously performed in this area by pumping from temporary recovery wells and a 

temporary recovery trench, but since December of 2001 is being performed using 

permanent recovery wells installed behind the cutoff wall. Approximately 4,026 gallons 

of SPH have been recovered to date from the backfill material around the storm sewer 

outfall since recovery efforts began in the year 2000. During the second and third 

quarters of 2004, SPH was continually recovered; however, the amount of SPH 

recovered is measured when the SPH is hauled off from the site for recycling. During 

the six month period covered by this report, SPH was not hauled from the site; therefore 

the amount recovered has not been measured. 
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2.1 Seep and Sheen Monitoring 

Containment booms currently border the shoreline between the Chevron and 

ConocoPhillips docks, and from the south edge of the ConocoPhillips dock to the 

southern property line (beyond the current Doane Avenue storm sewer outfall). 

Additionally, secondary and tertiary containment booms are located inside of the first 

boom around the current 60-inch Doane Avenue storm sewer outfall pipe. 
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3.0 Issues Encountered During the Second and Third Quarters 2004 

No notable issues occurred during this last reporting period. 
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4.0 Activities Scheduled for the Fourth Quarter 2004 and First Quarter of 2005 
(October 2004 through March 2005) 

The following tasks are planned for the fourth quarter of 2004 and first quarter of 2005: 

• Perform monthly SPH recovery from wells that have historically contained 

SPH. 

• Measure depth to water and SPH in all Willbridge Facility wells during the 

fourth quarter 2004 and first quarter of 2005 monitoring events, scheduled for 

December 2004 (fourth quarter) and March 2005 (first quarter). 

• Sample selected Willbridge Facility wells during the March (first quarter) 

2005 sampling event. 

• Submit Rl Addendum to the DEQ. 

• Submit MTBE Sampling Plan to the DEQ for the March 2005 sampling event. 

• Meet with the DEQ to discuss the scope of the feasibility study. 

• Operate the 60-inch storm sewer groundwater treatment system. 

• Complete the permitting associated with the proposed sheet pile for 

installation across the area of the former 27 -inch diameter storm sewer 

outfall. Continue the process to secure an access agreement with the Port of 

Portland or the Oregon Department of State Lands to install the sheet pile 

wall. 
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5.0 REMARKS 

The services described in this report represent Delta's professional opinions based upon 

the currently available information and are arrived at in accordance with currently 

acceptable professional standards. This report is based upon a specific scope of work 

requested by the client. The Contract between Delta and its client outlines the scope of 

work, and only those tasks specifically authorized by that contract or outlined in this 

report were performed. This report is intended only for the use of Delta's Client and 

anyone else specifically listed on this report. Delta will not and cannot be liable for 

unauthorized reliance by any other third party. Other than as contained in this 

paragraph, Delta makes no express or implied warranty as to the contents of this report. 

This report was prepared by DELTA ENVIRONMENTAL CONSULTANTS, INC. 

Delta Environmental Consultants, Inc. 

Kelly A. Kline, R.G. 
Senior Geologist 

(/(~tfiJ./ 1---
R. Scott Miller, P. E. 
Senior Engineer 

Delta Environmental Consultants, Inc. 
7150 SW Hampton Street, Suite 220 
Tigard, Oregon 97223 
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Well 
Designation 

(TOC) 

B-7 
(35.73) 

t---------· 

:----

B-9 

(35.57) 

f-----· 

B-10 

(34.76) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 18 .. 33 NP - 1740 

512212000 18.60 NP - 17.13 
8/22/2000 19.31 19.30 0.01 16.43 
11/27/2000 19.47 sheen - 16.26 
2/20/2001 19.37 NP - 16.36 
5/15/2001 19.36 sheen - 16.37 
9/19/2001 19.74 NP ' 15.99 -

12/20/2001 18.30 NP - 17.43 
3/15/2002 18.28 NP - 17.45 
9/23/2002 18.79 18.78 0.01 16.95 
12/19/2002 19.78 19.79 0.01 15.96 
3/19/2003 18.58 18.57 0.01 17.16 
6/24/2003 19.02 18.97 0.05 16.75 
9/24/2003 19.72 19.71 0.01 16.02 
12/26/2003 18.90 18.85 0.05 16.87 
3/30/2004 18.70 18.66 0.04 17.06 
6/24/2004 19.19 19.18 0.01 16.55 
9/27/2004 19.85 NP - 15.88 

2/14/2000 16.29 16.20 0.09 19.35 

5/22/2000 16.90 NP - 18.67 
8/22/2000 17.48 NP - 18.09 

11/27/2000 17.29 NP - 18.28 
2/20/2001 ____gA1 NP - 18.16 
5/15/2001 17.04 NP - 18.53 
9/19/2001 17.84 NP - 17.73 
12/20/2001 15.92 NP - 19.65 
3/5/2002 15.92 NP - 19.65 

9/23/2002 17.75 NP - 17.82 
12/19/2002 17.28 NP - 18.29 
3/19/2003 16.18 NP - 19.39 
6/24/2003 16.63 NP - 18.94 
9/24/2003 17.82 NP - 17.75 
12/26/2003 Well covered by truck 
3/30/2004 15.93 NP - 19.64 
6/24/2004 17.12 NP - 18.45 
9/27/2004 17.97 NP - 17.60 

2/14/2000 15.10 NP - 19.66 

512212000 15.67 NP - 19.09 
8/22/2000 ! 16.35 NP - 18.41 
11/27/2000 16.64 NP - 18.12 
2/20/2001 16.41 NP - 18.35 
5/15/2001 16.42 NP - 18.34 
9/19/2001 16.95 NP - 17.81 
12/20/2001 15.42 NP - 19.34 
3/15/2002 14.99 NP - 19.77 
9/23/2002 16.64 NP - 18.12 
12/19/2002 16.56 NP - 18.20 
3/19/2003 15.24 NP - 19.52 
6/24/2003 15.70 NP - 19.06 
9/24/2003 16.62 NP - 18.14 

12/26/2003 15.98 NP - 18.78 
6/24/2004 16.13 NP - 18.63 
9/27/2004 16.73 NP - 18.03 

SPH 
Recovered* 

(gallons) 

0.1 

NA --
0.1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
0.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

B-11 
(34.96) 

B-12 

135.14) 

B-13 

34.76) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

3/30/2004 15.29 NP 19.47 
512212000 15.41 NP - 19.55 
8/22/2000 16.14 NP - 18.82 
11/27/2000 16.57 NP - 18.39 
2/20/2001 16.30 sheen - 18.66 
5/15/2001 16.30 NP - 18.66 
9/19/2001 16.82 NP - 18.14 
12/20/2001 15.44 NP - 19.52 
3/15/2002 14.80 NP - 20.16 
9/23/2002 16.49 NP - 18.47 

12/19/2002 16.61 sheen - 18.35 
3/19/2003 15.11 NP - 19.85 
6/24/2003 15.52 NP - 19.44 
9/24/2003 16.48 NP - I 18.48 I 

12/26/2003 15.85 NP - 19.11 
3/30/2004 15.09 NP - 19.87 
6/24/2004 15.98 NP - 18.98 
9/27/2004 16.67 NP - 18.29 

2/14/2000 15.38 NP - 19.76 

5/22/2000 15.85 NP - 19.29 
8/22/2000 16.55 NP - 18.59 
11/27/2000 16.98 NP - 18.16 
2/20/2001 16.73 NP - 18.41 
5/15/2001 16.72 NP - 18.42 
9/19/2001 17.20 NP - 17.94 
12/20/2001 15.94 NP - 19.20 
3/15/2002 15.32 NP - 19.82 
9/23/2002 16.89 I NP - 18.25 

12/19/2002 17.01 NP - 18.13 
3/19/2003 15.56 NP - 19.58 
6/24/2003 Not Located 
9/24/2003 Not Located 

12/26/2003 Not Located 
3/30/2004 Not Located 
6/24/2004 16.40 NP - 18.74 
9/27/2004 17.00 NP - 18.14 

2/14/2000 15.46 NP - 19.30 

5/22/2000 15.86 NP - 18.90 
8/22/2000 16.46 NP - 18.30 
11/27/2000 19.91 NP - 14.85 
2/20/2001 16.65 NP - 18.11 
5/15/2001 16.65 NP - 18.11 
9/19/2001 17.09 NP - 17.67 
12/22/2001 15.94 NP - 18.82 
3/15/2002 15.37 NP - 19.39 
9/23/2002 16.82 NP - 17.94 
12/19/2002 16.95 NP - 17.81 
3/19/2003 15.62 NP - 19.14 
6/24/2003 15.96 NP - 18.80 
9/24/2003 16.82 NP - 17.94 
12/26/2003 16.29 NP - 18.47 
3/30/2004 15.58 NP - 19.18 
6/24/2004 16.34 NP - I 18.42 
9/27/2004 16.90 NP - 17.86 

SPH 

Recovered* 
(gallons) 

I NA 
NA 
NA 
0.1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

B-14 

(36.59) 

B-15 

(35.55) 

' 

B-19 

(34.17) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 17.27 NP - 19.32 

5/22/2000 17.69 NP - 18.90 
8/22/2000 18.31 NP - 18.28 
11/27/2000 18.72 NP - 17.87 
2/20/2001 18.50 NP - 18.09 
5/15/2001 18.49 NP - 18.10 
9/19/2001 18.87 NP - 17.72 
12/22/2001 17.74 NP - 18.85 
3/15/2002 17.21 NP - 19.38 
9/23/2002 18.64 NP - 17.95 
12/19/2002 18.79 NP - 17.80 
3/19/2003 17.47 NP - 19.12 
6/24/2003 17.78 NP - 18.81 
9/24/2003 18.64 NP - 17.95 
12/26/2003 18.10 NP - 18.49 
3/30/2004 17.39 NP - 19.20 
6/24/2004 18.17 NP - 18.42 
9/27/2004 18.73 NP - 17.86 

2/14/2000 16.48 NP - 19.07 

5/22/2000 16.88 NP - 18.67 
8/22/2000 17.53 NP - 18.02 

11/27/2000 17.89 NP - 17.66 
2/20/2001 17.38 NP - 18.17 
5/15/2001 17.66 NP - 17.89 
9/19/2001 18.12 NP - 17.43 

12/20/2001 16.92 NP - 18.63 
3/15/2002 16.36 NP - 19.19 
9/23/2002 17.84 NP - 17.71 
12/19/2002 18.01 NP - 17.54 
3/19/2003 16.66 NP - +-----1_8. 8~ 
6/24/2003 16.98 NP - 18.57 
9/24/2003 17.84 NP - 17.71 
12/26/2003 17.27 NP - i 18.28 
3/30/2004 16.58 NP - 18.97 
6/24/2004 17.37 NP - 18.18 
9/27/2004 17.94 NP - 17.61 

2/14/2000 15.99 NP - 18.18 

5/22/2000 16.34 NP - 17.83 
8/22/2000 17.04 I NP - 17.13 
11/27/2000 17.35 NP - 16.82 
2/20/2001 17.17 NP - 17.00 
5/15/2001 17.14 NP - 17.03 
9/19/2001 17.67 NP - 16.50 
12/20/2001 16.32 NP - 17.85 
3/15/2002 15.88 NP - 18.29 
9/23/2002 17.37 NP - 16.80 
12/19/2002 18.47 NP - 15.70 
3/19/2003 16.13 NP - 18.04 
6/24/2003 16.50 NP - 17.67 
9/24/2003 17.35 NP - 16.82 

12/26/2003 16:71 NP - 17.46 
3/30/2004 16.08 NP - 18.09 
6/24/2004 16.87 NP - 17.30 
9/27/2004 17.44 i NP - 16.73 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
··--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

B-20 

(33.32) 

B-21 

(34.79) 

B-24 

(34.70) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 16.62 NP - 16.70 

5/22/2000 16.93 NP - 16.39 
8/22/2000 17.78 NP - 15.54 
11/27/2000 17.99 sheen - 15.33 
2/20/2001 17.79 sheen - 15.53 
5/15/2001 17.89 NP - 15.43 
9/19/2001 18.40 NP - 14.92 

12/20/2001 16.61 NP - 16.71 
3/15/2002 16.45 I NP - 16.87 
9/23/2002 18.27 NP - 15.05 
12/19/2002 18.22 NP - 15.10 
3/19/2003 15.96 NP - 17.36 
6/24/2003 17.06 NP - 16.26 
9/24/2003 18.30 NP - 15.02 
12/26/2003 17.31 NP - 16.01 
3/30/2004 16.47 NP - 16.85 
6/24/2004 17.32 NP - 16.00 
9/27/2004 18.29 NP - 15.03 

2/14/2000 16.22 NP - 18 .. 57 

5/22/2000 16.57 NP - 18.22 
8/22/2000 17.15 NP - 17.64 
11/27/2000 17.45 NP - 17.34 
2/20/2001 19.29 NP - 15.50 
5/15/2001 17.27 NP - 17.52 
9/19/2001 17.66 NP - 17.13 
12/20/2001 16.48 NP - 18.31 
3/15/2002 16.18 NP - 18.61 
9/23/2002 17.45 NP __ - 17.34 
12/19/2002 17.56 NP - 17.23 
3/19/2003 16.35 NP - 18.44 
6/24/2003 16.70 NP - 18.09 
9/24/2003 17.42 NP - 17.37 

12/26/2003 16.91 NP - 17.88 
3/30/2004 16.36 NP - 18.43 
6/24/2004 17.02 NP - 17.77 
9/27/2004 17.49 NP - 17.30 

2/14/2000 15..50 15.49 0.01 19..21 

5/22/2000 ' 15.83 NP - 18.87 
8/22/2000 16.38 NP - 18.32 
11/27/2000 16.81 NP - 17.89 
2/20/2001 16.59 NP - 18.11 
5/15/2001 16.56 NP - 18.14 
9/19/2001 16.94 NP - 17.76 

12/22/2001 16.23 16.07 0.16 18.60 
3/15/2002 15.54 Sheen - 19.16 
9/23/2002 16.86 16.73 0.13 17.94 
12/19/2002 16.98 NP - 17.72 
3/19/2003 15.84 15.71 0.13 18.96 
6/24/2003 15.90 Sheen - 18.80 
9/24/2003 16.75 16.71 0.04 17.98 

12/26/2003 16.32 16.29 0.03 18.40 
3/30/2004 15.51 NP - 19.19 
6/24/2004 16.58 16.21 0.37 18.42 
9/27/2004 16.76 16.75 0.01 17.95 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0 

NA 
NA 
NA 
NA 
NA 
NA 
0.0 
0.0 
0.0 
NA 
0.0 
0.0 
0.0 
0.0 
NA 
NA 
0.0 
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Well 
Designation 

(TOG) 

B-26 

(35.30) 

B-28 

(35.26) 

B-29 

(37.70) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

ChevronTexaco Company - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 15.49 NP - ! 19.81 

5/22/2000 15.96 NP - 19.34 
8/22/2000 16.72 NP - 18.58 
11/27/2000 17.11 NP - 18.19 
2/20/2001 16.86 NP - 18.44 
5/15/2001 16.86 NP - 18.44 
9/19/2001 17.37 NP - 17.93 
12/20/2001 15.93 NP - 19.37 
3/15/2002 15.41 NP - 19.89 
9/23/2002 17.06 I NP - 18.24 
12/19/2002 17.10 NP - 18.20 
3/19/2003 15.69 NP - 19.61 
6/24/2003 16.13 NP - 19.17 
9/24/2003 17.06 NP - 18.24 

12/26/2003 16.39 NP - 18.91 
3/30/2004 16.68 NP - 18.62 
6/24/2004 16.54 NP - 18.76 
9/27/2004 17.18 NP - 18.12 

2/14/2000 15.45 NP - 19.81 

5/22/2000 14.34 NP - 20.92 
8/22/2000 16.11 NP - 19.15 
11/27/2000 16.36 NP - 18.90 
2/20/2001 16.14 NP - 19.12 
5/15/2001 16.07 NP - 19.19 
9/19/2001 16.25 NP - 19.01 
12/22/2001 15.97 NP - 19.29 
3/15/2002 15.36 NP - 19.90 
9/23/2002 16.36 NP - 18.90 
12/19/2002 16.35 NP - 18.91 
3/19/2003 15.69 NP 

I 
19.57 -

6/24/2003 15.93 NP - 19.33 
9/24/2003 16.31 NP - 18.95 
12/26/2003 16.39 NP - 18.87 
3/30/2004 15.56 NP - 19.70 
6/24/2004 16.13 NP - 19.13 
9/27/2004 16.21 NP - 19.05 

2/14/2000 15.12 NP - 22 .. 58 

512212000 15.43 NP - 22.27 
8/22/2000 16.24 NP - 21.46 

11/27/2000 16.63 NP - 21.07 
2/20/2001 16.27 NP - 21.43 
5/15/2001 16.22 NP - 21.48 
9/19/2001 16.80 NP - 20.90 
12/22/2001 15.68 NP - 22.02 
3/15/2002 14.98 NP - 22.72 
9/23/2002 16.73 NP - 20.97 
12/19/2002 16.82 NP - 20.88 
3/19/2003 15.28 NP - 22.42 
6/24/2003 15.60 NP - 22.10 
9/24/2003 16.59 NP - 21.11 

12/26/2003 15.11 NP - 22.59 
3/30/2004 15.24 I NP - 22.46 
6/24/2004 16.28 NP - 21.42 
9/27/2004 16.92 NP - 20.78 

SPH 

Recovered* 
(gallons) 

NA 

NA 

l_~ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA -
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

B-30 

(35.39) 

B-32 

(34.23) 

B-33 
1(35.90) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 14.76 I NP - 20.63 

5/22/2000 15.85 I NP - 19.54 
8/22/2000 16.08 NP - 19.31 
11/27/2000 16.37 NP - 19.02 
2/20/2001 15.92 NP - 19.47 
5/15/2001 15.95 NP - 19.44 
9/19/2001 16.52 NP - 18.87 
12/22/2001 14.96 NP - 20.43 
3/15/2002 14.96 NP - 20.43 
9/23/2002 16.19 NP - 19.20 
12/19/2002 16.31 NP - 19.08 
3/19/2003 14.67 NP - 20.72 
6/24/2003 15.05 NP - 20.34 
9/24/2003 16.13 NP - 19.26 

12/26/2003 15.56 NP - 19.83 
3/30/2004 14.70 NP - 20.69 
6/24/2004 15.60 NP - -~19.i9--

9/27/2004 16.31 NP - 19.08 

2/14/2000 16.37 NP - 17.86 

5/22/2000 26.84 NP - 7.39 
8/22/2000 17.65 NP - 16.58 
11/27/2000 17.93 NP - 16.30 
2/20/2001 17.71 NP - 16.52 
5/15/2001 17.74 NP - 16.49 
9/19/2001 18.17 NP - 16.06 

12/20/2001 16.74 NP - 17.49 
3/15/2002 16.55 NP - 17.68 
9/23/2002 18.32 18.32 Sheen 15.91 
12/19/2002 18.15 NP - 16.08 
3/19/2003 16.83 NP - 17.40 
6/24/2003 17.09 NP - 17.14 
9/24/2003 17.99 NP - 16.24 
12/26/2003 17.20 NP - 17.03 
3/30/2004 16.78 NP - 17.45 -------· 
6/24/2004 17.41 NP - 16.82 
9/27/2004 18.01 NP - 16.22 
2/14/2000 15.54 15.49 0.05 20.40 
5/22/2000 16.41 NP - 19.49 
8/22/2000 17.15 NP - 18.75 
11/27/2000 17.39 NP - 18.51 
2/20/2001 17.25 NP - 18.65 
5/15/2001 17.24 NP - 18.66 
9/19/2001 17.72 NP - 18.18 

12/20/2001 16.29 NP - 19.61 
3/15/2002 15.93 NP - 19.97 
9/23/2002 17.51 NP - 18.39 
12/19/2002 17.52 NP - 18.38 
3/19/2003 16.21 NP - 19.69 
6/24/2003 16.57 NP - 19.33 
9/24/2003 17.45 NP - 18.45 
12/26/2003 16.74 NP - 19.16 
3/30/2004 16.24 NP - 19.66 
6/24/2004 16.87 NP - 19.03 
9/27/2004 17.56 NP - 18.34 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
0.0 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

CR-1 
(22.08) 

CR-3 
(34.32) 

CR-4 
(37.14) 

--

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

ChevronTexaco Company - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 2.38 NP - 19.70 

5/22/2000 3.26 NP - 18.82 
8/22/2000 4.32 NP - 17.76 

11/27/2000 4.38 NP - 17.70 
2/20/2001 6.50 NP - 15.58 
5/15/2001 4.25 NP - 17.83 

-· 
9/19/2001 4.79 NP - 17.29 
12/22/2001 3.05 NP - 19.03 
3/15/2002 2.77 NP - 19.31 
9/23/2002 4.34 NP - 17.74 
12/19/2002 3.84 NP - 18.24 
3/19/2003 2.85 NP - 19.23 
6/24/2003 3.38 NP - 18.70 
9/24/2003 4.33 NP - 17.75 
12/26/2003 3.32 NP - 18.76 
3/30/2004 3.14 NP - 18.94 
6/24/2004 3.68 NP - 18.40 
9/27/2004 4.39 NP - 17.69 

2/14/2000 12.29 12..28 0.01 22 .. 04 

5/22/2000 16.57 NP - 17.75 
8/22/2000 15.34 NP - 18.98 
11/27/2000 13.86 NP - 20.46 
212012001 I 15.46 NP - 18.86 
5/15/2001 15.37 NP - 18.95 
9/19/2001 16.03 NP - 18.29 

-
12/22/2001 14.50 NP - 19.82 
3/15/2002 13.93 NP - 20.39 
9/23/2002 15.70 NP - 18.62 
12/19/2002 15.40 NP - 18.92 
3/19/2003 14.27 NP - 20.05 
6/24/2003 14.70 NP - 19.62 
9/24/2003 15.67 NP - 18.65 
12/26/2003 14.71 NP - 19.61 
3/30/2004 14.28 NP - 20.04 
6/24/2004 15.17 NP - 19.15 
9/27/2004 15.85 NP - 18.47 

2/14/2000 5.08 NP - 32.06 

5/22/2000 5.63 NP - 31.51 
8/22/2000 7.25 NP - 29.89 
11/27/2000 8.31 NP - 28.83 
2/20/2001 6.98 NP - 30.16 
5/15/2001 6.34 Np - 30.80 
9/19/2001 8.55 NP - 28.59 
12/20/2001 5.38 NP - 31.76 
3/15/2002 4.88 NP - 32.26 
6/4/2002 6.17 NP - 30.97 
9/23/2002 7.69 NP - 29.45 

12/19/2002 7.92 NP - 29.22 
3/19/2003 4.97 NP - 32.17 
6/24/2003 5.98 NP - 31.16 
9/24/2003 7.77 NP - 29.37 
12/26/2003 4.73 NP - 32.41 
3/30/2004 4.58 NP - 32.56 
6/24/2004 6.68 NP - 30.46 I 
9/27/2004 7.32 NP I - 29.82 I 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table 1A 

Well 
Designation 

(TOC) 

CR-6 

(35.61) 

CR-7 

(35.57) 

r---· 

CR-8 

(33.14) 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 11.75 NP - 23.86 

5/22/2000 12.20 NP - 23.41 
8/22/2000 13.11 NP - 22.50 
11/27/2000 NM NM - -
2/20/2001 13.12 13.11 0.01 22.50 
5/15/2001 12.90 NP - 22.71 
9/19/2001 13.95 13.91 0.04 21.69 

12/20/2001 13.02 NP - 22.59 
3/15/2002 11.54 NP - i 24.07 
6/4/2002 12.70 12.69 0.01 22.92 
9/23/2002 14.56 NP - 21.05 
12/19/2002 13.26 13.23 0.03 22.37 
3/19/2003 12.01 11.99 0.02 23.62 
6/24/2003 12.75 12.73 0.02 22.88 
9/24/2003 13.43 13.40 0.03 22.20 
12/26/2003 12.73 I 12.69 0.04 22.91 
3/30/2004 12.18 sheen - 23.43 
6/24/2004 13.21 13.17 0.04 22.43 
9/27/2004 13.24 13.19 0.05 22.41 

2/14/2000 9.46 9.45 0.01 26.12 

5/22/2000 10.09 NP - 25.48 
8/22/2000 16.34 NP - 19.23 
11/27/2000 NM NM - NM 
2/20/2001 11.30 sheen - 24.27 
5/15/2001 11.21 NP - 24.36 
9/19/2001 12.46 NP - 23.11 

12/20/2001 9.92 NP 
I 

25.65 -
3/15/2002 9.60 NP - 25.97 
6/4/2002 11.01 11.00 0.01 24.57 
9/23/2002 12.23 NP - 23.34 

12/19/2002 11.45 NP - 24.12 
3/19/2003 10.53 NP - 25.04 
6/24/2003 11.23 NP - 24.34 
9/24/2003 12.60 12.58 0.02 22.99 
12/26/2003 10.90 NP - 24.67 
3/30/2004 10.77 NP - 24.80 
6/24/2004 11.78 11.75 0.03 23.81 . 

9/27/2004 11.58 NP - 23.99 

2/14/2000 5.70 NP - 27.44 

5/22/2000 6.23 NP - 26.91 
8/22/2000 7.44 NP - 25.70 
11/27/2000 7.61 NP - 25.53 
2/20/2001 7.03 NP - 26.11 
5/15/2001 6.98 NP - 26.16 
9/19/2001 8.29 NP - 24.85 

' 12/20/2001 6.18 NP - 26.96 
3/15/2002 5.77 NP - 27.37 
6/4/2002 6.82 NP - 26.32 
9/23/2002 8.04 NP - 25.10 
12/19/2002 7.36 NP - 25.78 
3/19/2003 6.12 NP - 27.02 
6/24/2003 6.84 NP - 26.30 
9/24/2003 8.24 NP - 24.90 
12/26/2003 6.99 NP - 26.15 
3/30/2004 6.31 NP - 26.83 
6/24/2004 7.19 NP - 25.95 
9/27/2004 1 7.42 NP I - 25.72 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 

0.0 •• 

NA ** 
0.0 •• 

NA 
NA 
NA 
NA 

0.04 
0.0 
0.0 
0.0 . 

0.0 
0.0 
NA 
NA 

0.0 

NA 
NA 
-

0.0 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

CR-9 

(35.72) 

CR-10 

35.57) 

CR-11 

(34.43) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

ChevronTexaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 3.02 NP - 32.70 

5/22/2000 3.78 NP - 31.94 
8/22/2000 6.51 NP - 29.21 

11/27/2000 5.20 NP - 30.52 
2/20/2001 4.71 NP - 31.01 
5/15/2001 4.95 NP - 30.77 
9/19/2001 7.26 NP - 28.46 
12/20/2001 3.47 NP - 32.25 
3/15/2002 3.25 NP - 32.47 
9/23/2002 7.11 NP - 28.61 
12/19/2002 4.35 NP - 31.37 
3/19/2003 3.46 NP - 32.26 
6/24/2003 5.95 NP - 29.77 
9/24/2003 6.82 NP - 28.90 

12/26/2003 3.53 NP - 32.19 
3/30/2004 3.69 NP - 32.03 
6/24/2004 6.06 NP - 29.66 
9/27/2004 6.32 NP - 29.40 

2/14/2000 4.12 4.08 0.04 31.48 

5/22/2000 4.95 NP - 30.62 
8/22/2000 7.00 6.74 0.26 28.78 
11/27/2000 NM NM - -
2/20/2001 6.27 6.03 0.24 I 29.49 
5/15/2001 Covered With a Gravel Pile 
9/19/2001 10.68 7.92 2.76 27.10 

12/22/2001 4.18 4.12 0.06 31.44 
3/15/2002 4.03 3.95 0.08 31.60 
6/4/2002 5.72 5.55 0.17 29.99 
9/23/2002 9.13 7.04 2.09 28.11 
12/19/2002 7.44 6.35 1.09 29.00 
3/19/2003 4.25 4.21 0.04 31.35 
6/24/2003 5.69 5.58 0.11 29.97 
9/24/2003 8.15 7.41 0.74 28.01 
12/26/2003 6.45 4.75 1.70 30.48 ' 

3/30/2004 5.23 NP - 30.34 
6/24/2004 6.81 6.79 0.02 28.78 
9/27/2004 6.78 NP - 28.79 

2/14/2000 2.06 NP - 32.37 

5/22/2000 2.04 NP - 32.39 
8/22/2000 4.13 NP - 30.30 

11/27/2000 4.47 sheen - 29.96 
2/20/2001 3.27 NP ' 31.16 -
5/15/2001 3.02 NP - 31.41 
9/19/2001 5.26 NP - 29.17 
12/20/2001 2.34 NP - 32.09 
3/15/2002 2.02 NP - 32.41 
9/23/2002 5.12 NP - 29.31 
12/19/2002 3.86 3.84 0.02 30.59 
3/19/2003 2.06 NP - 32.37 
6/24/2003 3.25 NP - 31.18 
9/24/2003 4.80 NP - 29.63 

12/26/2003 well obstructed 
3/30/2004 2.53 NP - 31.90 
6/24/2004 3.85 3.84 0.01 30.59 
9/27/2004 4.60 I 4.59 0.01 29.84 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 .. 0 

NA 
0.9 
1.1 
0.5 
0.5 

NR *** 
NR *** 

0.1 
0.1 
3.0 

0.53 
-· 

0.26 
0.05 
0.53 
6.0 

Skimmer 
Skimmer 
Skimmer 

NA 

NA 
NA 
0.1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
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Well 
Designation 

(TOG) 

CR-12 

(35.59) 

CR-13 
(35.46) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

ChevronTexaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

6/9/1999 4 .. 85 NP - I 30.74 

7/8/1999 5.08 NP - 30.51 
8/16/1999 5.63 NP - 29.96 
9/20/1999 8.90 NP - 26.69 
21912000 2.66 NP - 32.93 
5/9/2000 4.44 NP - 31.15 
5/15/2000 4.12 NP - 31.47 
7/11/2000 5.21 NP - 30.38 
8/14/2000 5.76 NP - 29.83 
12/12/2000 5.61 NP - 29.98 
4/3/2001 5.49 NP - 30.10 
6/8/2001 Covered With a Gravel Pile 
7/16/2001 Covered With a Gravel Pile 
8/1/2001 6.14 NP - 29.45 

9/19/2001 Covered With a Gravel Pile 
12/22/2001 . 3.82 NP - 31.77 
3/15/2002 3.89 NP - 31.70 
6/4/2002 5.13 NP - 30.46 
9/23/2002 6.69 NP - 28.90 
12/19/2002 5.53 NP - 30.06 
3/19/2003 3.99 NP - 31.60 
6/24/2003 5.15 NP - 30.44 
9/24/2003 6.67 NP - 28.92 
12/26/2003 4.48 NP - 31.11 
3/30/2004 4.76 NP - 30.83 
6/24/2004 5.94 NP - 29.65 
912712004 6.28 NP - 29.31 

-· 

6/9/1999 5.08 NP - 30.38 

7/8/1999 5.27 NP - 30.19 
··-· 

8/16/1999 5.77 NP - 29.69 
9/20/1999 9.05 NP - 26.41 
2/9/2000 3.86 NP - 31.60 
5/9/2000 4.63 NP - 30.83 

5/15/2000 4.37 NP - 31.09 
7/1112000 5.28 NP - 30.18 
8/14/2000 5.81 NP - 29.65 
12/12/2000 5.64 NP - 29.82 
4/3/2001 5.80 NP - 29.66 
6/8/2001 5.75 NP - 29.71 

7/16/2001 6.29 NP - 29.17 
8/1/2001 6.52 NP - 28.94 

9/19/2001 Covered With a Gravel Pile 
12/22/2001 4.34 NP - 31.12 
3/15/2002 4.38 NP - 31.08 
6/4/2002 5.66 NP - 29.80 

9/23/2002 6.83 NP - 28.63 
12/19/2002 6.09 NP - 29.37 
3/19/2003 4.71 NP - 30.75 
6/24/2003 5.66 NP - 29.80 
9/24/2003 6.90 NP - 28.56 
12/26/2003 4.93 NP - 30.53 
3/30/2004 5.29 NP - 30.17 
6/24/2004 6.24 NP - 29.22 
9/27/2004 6.49 NP - 28.97 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

CR-14 

(35.43) 

CR-15 

(35.42) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

6/9/1999 5.03 NP - 30.40 

7/8/1999 5.27 NP - 30.16 
8/16/1999 5.85 NP - 29.58 
9/20/1999 6.14 NP - 29.29 
2/9/2000 3.98 NP - 31.45 

-
5/9/2000 4.66 NP - 30.77 

5/15/2000 4.33 NP - 31.10 
7/1112000 5.41 NP - 30.02 
8/14/2000 6.01 NP - 29.42 
12/12/2000 5.87 NP - 29.56 
4/3/2001 5.70 NP - 29.73 
6/8/2001 5.81 NP - 29.62 

·---· 
7/16/2001 6.20 NP - 29.23 
8/1/2001 6.32 NP - 29.11 
9/19/2001 6.99 NP - 28.44 

12/20/2001 4.22 NP - 31.21 
3/15/2002 4.09 NP - 31.34 
6/4/2002 5.41 NP - 30.02 

9/23/2002 6.86 NP - 28.57 
12/19/2002 5.59 NP - 29.84 
3/19/2003 4.54 NP - 30.89 
6/24/2003 5.51 NP 

I 
29.92 -

9/24/2003 7.01 NP - i 28.42 
12/26/2003 4.72 NP - 30.71 
3/30/2004 5.38 NP - 30.05 
6/24/2004 6.36 NP - 29.07 
9/27/2004 6.53 NP - 28.90 

6/9/1999 9.06 NP - 26.36 

7/8/1999 9.44 9.41 0.03 26.00 
8/16/1999 10.35 10.08 0.27 25.29 
9/20/1999 11.07 10.63 0.44 24.70 
2/9/2000 8.32 8.01 0.31 27.35 
5/9/2000 8.91 8.66 0.25 26.71 

5/15/2000 8.74 8.53 0.21 26.85 
5/16/2000 8.60 8.45 0.15 26.94 
6/7/2000 I 9.33 8.99 0.34 26.36 
7/1112000 10.02 9.70 0.32 25.66 
8/14/2000 10.76 10.39 0.37 24.96 

12/12/2000 10.60 10.56 0.04 24.85 
4/3/2001 10.17 10.05 0.12 25.35 
6/8/2001 10.56 10.37 0.19 25.01 

7/16/2001 10.97 i 10.77 0.20 24.61 
9/19/2001 12.17 11.76 0.41 23.58 

12/22/2001 8.66 8.50 0.16 26.89 
3/15/2002 8.86 8.42 0.44 26.91 
6/4/2002 10.52 10.25 0.27 25.12 
9/23/2002 11.40 11.31 0.09 24.09 
12/19/2002 9.39 9.37 0.02 26.05 
3/19/2003 9.11 9.04 0.07 26.37 
6/24/2003 10.63 10.52 0.11 24.88 
9/24/2003 12.53 12.32 0.21 23.06 
12/26/2003 10.34 9.78 0.56 25.53 
3/30/2004 10.34 9.92 0.42 25.42 
6/24/2004 11.26 11.11 0.15 24.28 
9/27/2004 11.85 11.76 0.09 23.64 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 

0.3 
0.5 

0.13 
0.03 
0.13 
0.01 
0.01 
NA 
NA 
NA 
NA 

Page 11 of 21 

COP0020962 



Well 
Designation 

(TOC) 

CR-16 

(34.77) 

CR-17 

(34.46) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

6/9/1999 11.05 NP - 23 .. 72 

7/8/1999 11.61 NP - i 23.16 
8/16/1999 11.82 NP - 22.95 
9/20/1999 12.00 NP - 22.77 
2/9/2000 10.39 NP - 24.38 
5/9/2000 11.10 NP - 23.67 
5/15/2000 11.12 NP - 23.65 
7/1112000 11.86 NP - 22.91 
8/14/2000 11.96 NP - 22.81 
12/12/2000 11.95 NP - 22.82 
4/3/2001 11.93 NP - 22.84 
6/8/2001 NM NM - NM 
7/16/2001 12.06 NP - 22.71 
9/19/2001 12.60 NP - 22.17 

12/22/2001 10.40 NP - 24.37 
3/15/2002 10.64 NP - 24.13 
6/4/2002 11.89 NP - 22.88 

9/23/2002 12.16 NP - 22.61 
12/19/2002 10.89 10.87 0.02 23.90 
3/19/2003 10.54 NP - 24.23 
6/24/2003 11.81 NP - 22.96 

···--

9/24/2003 12.42 NP - 22.35 
12/26/2003 11.29 NP - 23.48 
3/30/2004 10.83 NP - 23.94 
6/24/2004 12.04 12.02 0.02 22.75 
9/27/2004 12.03 NP - 22.74 

6/9/1999 6.90 NP - 27.56 

7/8/1999 7.15 NP - 27.31 
8/16/1999 7.81 NP - 26.65 
9/20/1999 8.35 NP - 26.11 
2/9/2000 6.41 NP - 28.05 
5/9/2000 6.80 NP - 27.66 

5/15/2000 6.68 NP - 27.78 
7/11/2000 7.50 NP - 26.96 
8/14/2000 8.21 NP - 26.25 
12/12/2000 8.26 NP - 26.20 
4/3/2001 7.90 NP - 26.56 
6/8/2001 NM NM - NM 
7/16/2001 8.59 NP - 25.87 
9/19/2001 9.70 NP - 24.76 
12/22/2001 6.57 NP - 27.89 
3/15/2002 6.47 NP - 27.99 
6/4/2002 7.82 NP - 26.64 
9/23/2002 8.81 NP - 25.65 

12/19/2002 7.92 NP - 26.54 
3/19/2003 6.70 NP - 27.76 
6/24/2003 7.96 NP - 26.50 
9/24/2003 9.63 NP - 24.83 
12/26/2003 7.51 7.10 0.41 27.28 
3/30/2004 7.32 NP - 27.14 
6/24/2004 8.65 NP - 25.81 
9/27/2004 8.32 NP - 26.14 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-
NA 
NA 
NA 
NA 
NA 
NA 

0.01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOG) 

CR-18 

1(34.84) 

~-

CR-19 

35.49) 

' 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

ChevronTexaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

6/9/1999 3.77 NP - 31 .. 07 

7/8/1999 4.14 NP - 30.70 
8/16/1999 5.19 NP - 29.65 
9/20/1999 NM NM - NM 
2/9/2000 NM NM - NM 
5/9/2000 NM NM - NM 
5/15/2000 NM NM - NM 
7/11/2000 NM NM - NM 
8/14/2000 NM NM - NM 
12/12/2000 NM NM - NM 
4/3/2001 NM NM - NM 
6/8/2001 NM NM - NM 
7/16/2001 NM NM - NM 
9/19/2001 NM NM - NM 

12/22/2001 NM NM ! - NM 
3/15/2002 NM NM - NM 
6/4/2002 NM NM - NM 
9/23/2002 NM NM - NM 
12/19/2002 I NM NM - NM 
3/19/2003 NM NM - NM 
6/24/2003 NM NM - NM 
9/24/2003 NM NM I NM -
12/26/2003 NM NM - NM 
3/30/2004 NM NM - NM 
6/24/2004 NM NM - NM 
9/27/2004 NM NM - NM 

6/9/1999 5.10 NP - 30 .. 39 

7/8/1999 6.24 5.27 0.97 30.03 
8/16/1999 7.65 5.87 1.78 29.26 
9/20/1999 8.86 6.38 2.48 28.61 
2/9/2000 5.94 3.35 2.59 31.62 
5/9/2000 6.19 4.38 1.81 30.75 

5/15/2000 4.27 4.22 0.05 31.26 
5/16/2000 4.32 4.26 0.06 31.22 
6nt2000 5.57 4.78 0.79 30.55 
7/11/2000 6.17 5.35 0.82 29.98 
8/14/2000 7.50 5.94 1.56 29.24 

12/12/2000 8.69 5.90 2.79 29.03 
4/3/2001 8.03 5.61 2.42 29.40 
6/8/2001 7.77 5.75 2.02 29.34 

7/16/2001 7.99 6.32 1.67 28.84 ' 

9/19/2001 8.86 7.14 1.72 28.01 
12/22/2001 4.62 4.24 0.38 31.17 
3/15/2002 4.47 4.13 0.34 31.29 
6/4/2002 6.92 5.39 1.53 29.79 

9/23/2002 8.48 6.91 1.57 28.27 
12/19/2002 7.09 6.17 0.92 29.14 
3/19/2003 4.83 4.40 0.43 31.00 
6/24/2003 6.51 5.50 1.01 29.79 
9/24/2003 7.68 6.99 0.69 28.36 
12/26/2003 7.41 5.21 2.20 29.84 
3/30/2004 7.12 5.49 1.63 29 .. 67 
6/24/2004 7.40 6.62 0.78 28.71 
9/27/2004 8.28 7.65 0.63 27.71 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
-
-

-
-
-
-

-
-
-

-
-
-
-
-
-
-

-
-
-
-
-
-
-

NA 

NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
NR *** 
0.25 
1.50 
0.53 
0.26-

O.~_g__ 
0.75 
0.26 
2.50 
2 .. 50 
2.50 
2.50 
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Well 
Designation 

(TOC) 

CR-20 

(35.14) 

~-

-· 

CR-21A 

(34.11) 

~-

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

7/8/1999 7..69 NP - 27.45 

8/16/1999 8.50 NP - 26.64 
9/20/1999 9.14 NP - 26.00 
2/9/2000 6.67 NP - 28.47 

-
5/9/2000 7.25 NP - 27.89 

5/15/2000 6.98 NP - 28.16 
7/11/2000 8.15 NP I 26.99 -
8/14/2000 8.95 NP - 26.19 
12/12/2000 9.12 NP - 26.02 
4/3/2001 8.75 NP - 26.39 
6/8/2001 9.04 NP - 26.10 
7/16/2001 9.51 NP - 25.63 
9/19/2001 10.91 NP - 24.23 
12/20/2001 6.96 NP - 28.18 
3/15/2002 6.91 NP - 28.23 

~---

6/4/2002 8.74 NP - 26.40 
9/23/2002 10.29 NP - 24.85 

12/19/2002 8.88 NP - 26.26 
3/19/2003 7.35 NP - 27.79 
6/24/2003 9.05 NP - 26.09 
9/24/2003 11.30 NP ' 23.84 -

12126/2003 8.08 8.06 0.02 27.08 
3/30/2004 8.35 NP - 26.79 
6/24/2004 9.89 NP - 25.25 
9/27/2004 9.59 NP - 25.55 

12/12/2000 5.54 NP - 28.57 

4/5/2001 5.21 5.11 0.10 28.98 
6/8/2001 5.61 5.11 0.50 28.90 
7/16/2001 6.37 5.25 1.12 28.64 
9/19/2001 Covered With Construction Equipment 
12/22/2001 NM NM - NM 
3/15/2002 NM NM >1.0E NM 
6/4/2002 NM 4.85E >1.5E NM 

9/23/2002 8.10E 6.10E I 2.0E NM 
12/19/2002 5.19 4.95 0.24 29.11 I 

I 

3/19/2003 3.6E 3.4E 0.2E NM 
6/24/2003 5.6E 5.33 0.25E NM 
9/24/2003 7.1E 6.80 0.3E NM 
12/26/2003 3.75 3.63E 0.12E NM 
3/30/2004 5.35 4.99 0.36 29.05 
6/24/2004 6.52 6.17 0.35 27.87 
9/27/2004 7.09 6.59 0.50 27.42 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NR *** 
NR *** 
NR *** 

-
NM 
NM 
0.04 
0.02 
0.01 
0.01 
0.01 
0.01 
0.25 
NA 
NA 
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Well 
Designation 

(TO C) 

CR-218 

(34.36) 

CR-22A 

(34.80) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

12/12/2000 6.53 NP - 27..83 

4/3/2001 5.62 NP - 28.74 
6/8/2001 NM NM NM NM 

7/16/2001 6.88 NP - 27.48 
9/19/2001 7.41 NP - 26.95 
12/20/2001 4.68 NP - 29.68 
3/15/2002 4.48 NP - 29.88 
6/4/2002 5.59 NP - 28.77 

9/23/2002 7.77 NP_ - 26.59 
f-. 

12/19/2002 5.79 NP - 28.57 
3/19/2003 4.92 NP - 29.44 
6/24/2003 6.21 NP - I 28.15 I 

9/24/2003 7.77 NP - 26.59 
12/26/2003 4.41 NP - 29.95 

SPH 

Recovered* 
(gallons) 

NA 

NA 
-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ... 

NA 
NA 

3/30/2004 5.30 NP e-----. 29.06 . NA 
f--.-C ........ _--------·- ~--~--··-~ 

6/24/2004 6.67 NP - 27.69 NA 
9/27/2004 6.99 NP - 27.37 NA 

12/12/2000 11.92 NP - 22.88 NA 

4/3/2001 11.51 NP - 23.29 NA 
6/8/2001 NM NM NM NM -

7/16/2001 11.89 NP - 22.91 NA 
----

9/19/2001 12.52 NP - 22.28 NA 
12/22/2001 NM NM - NM -
3/15/2002 10.36 NP - 24.44 NA 
6/4/2002 11.32 NP - ~~3.4!L_ __ NA 

------ ----
9/23/2002 12.12 NP - 22.68 NA 
12/19/2002 11.93 NP - 22.87 NA 
3/19/2003 10.99 NP - ~~3.81 NA 
6/24/2003 11.83 NP - 22.97 NA 
9/24/2003 12.96 ~ NP - 21.84 NA 

12/26/2003 11.65 NP - 23.15 NA 
3/30/2004 11.79 NP I - I 23.01 NA 
6/24/2004 12.28 NP - 22.52 NA 
9/27/2004 12.33 NP I - 22.47 NA 
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Well 
Designation 

(TOG) 

CR-228 

(35.19) 

CR-23A 

1(36.35) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

12/12/2000 11 27 NP - 23.92 

4/3/2001 10.70 NP - 24.49 
6/8/2001 NM NM NM NM 
7/16/2001 11.31 NP - 23.88 
9/19/2001 12.02 NP - 23.17 

12/20/2001 9.63 NP - 25.56 
3/15/2002 9.52 NP - 25.67 
6/4/2002 10.59 NP - 24.60 

9/23/2002 11.57 NP - 23.62 
12/19/2002 11.39 NP - 23.80 
3/19/2003 10.02 I NP - 25.17 
6/24/2003 10.52 NP ' - 24.67 
9/24/2003 12.24 NP - 22.95 
12/26/2003 10.64 NP - 24.55 
3/30/2004 10.33 NP - 24.86 
6/24/2004 11.26 NP i 23.93 -
9/27/2004 11.25 NP - 23.94 

12/12/2000 13.56 NP 
I - 22.79 

4/3/2001 13.20 NP - 23.15 
6/8/2001 NM NM NM NM 
7/16/2001 13.52 NP - 22.83 
9/19/2001 14.19 NP - 22.16 

12/22/2001 NM NM - NM 
3/15/2002 11.84 NP - 24.51 
6/4/2002 12.83 NP - 23.52 
9/23/2002 13.66 NP - 22.69 
12/19/2002 13.66 NP - 22.69 
3/19/2003 11.97 NP - 24.38 
6/24/2003 12.64 NP - 23.71 
9/24/2003 13.95 NP - 22.40 
12/26/2003 12.70 NP - 23.65 
3/30/2004 12.47 NP - 23.88 
6/24/2004 13.46 NP - 22.89 
9/27/2004 13.45 NP - 22.90 

SPH 

Recovered* 
(gallons) 

NA 

NA 
-

NA 
NA 
NA 
NA 
NA 

,---------NA 

NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 

NA 

NA 
-

NA 
NA 
-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

CR-238 

(36.27) 

CR-24A 

(36.21) 

--

CR-248 

(36.32) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

ChevronTexaco Company - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

12/12/2000 12.57 NP 
I 

23.70 -
4/3/2001 12.18 NP - 24.09 
6/8/2001 NM NM NM NM 
7/16/2001 12.71 NP - 23.56 
9/19/2001 13.79 NP - 22.48 

12/20/2001 11.04 NP - 25.23 
3/15/2002 10.94 NP - 25.33 
6/4/2002 12.96 NP - 23.31 

9/23/2002 12.79 NP - 23.48 
12/19/2002 12.79 NP - 23.48 
3/19/2003 12.55 NP - 23.72 
6/24/2003 12.65 NP - 23.62 
9/24/2003 13.57 NP - 22.70 
12/26/2003 11.85 NP - 24.42 

----
3/30/2004 11.46 NP - 24.81 
6/24/2004 12.73 NP i - 23.54 
9/27/2004 12.62 NP - 23.65 

12/12/2000 15.15 NP - 21.06 

4/3/2001 14.46 NP - 21.75 
6/8/2001 NM NM NM NM 
7/16/2001 14.64 NP - 21.57 
9/19/2001 15.11 NP - 21.10 
12/22/2001 NM NM - NM 
3/15/2002 13.29 NP - 22.92 
6/4/2002 14.07 NP - 22.14 

·-l-~~---

9/23/2002 14.82 NP - 21.39 
12/19/2002 14.72 NP - 21.49 
3/19/2003 13.53 NP - 22.68 
6/24/2003 14.04 NP - 22.17 
9/24/2003 14.88 NP - 21.33 

12/26/2003 14.17 NP - 22.04 
3/30/2004 12.61 NP - 23.60 
6/24/2004 14.45 NP - 21.76 
9/27/2004 14.65 NP - 21.56 

12/12/2000 13.78 NP - 22.54 

4/3/2001 13.40 NP - 22.92 
6/8/2001 NM NM NM NM 

7/16/2001 13.77 NP - 22.55 
9/19/2001 14.44 NP - 21.88 
12/20/2001 12.41 NP - 23.91 
3/15/2002 12.06 NP - 24.26 
6/4/2002 12.94 NP - 23.38 
9/23/2002 13.42 NP - 22.90 

12/19/2002 13.78 NP - 22.54 
3/19/2003 12.52 NP - 23.80 
6/24/2003 13.06 NP - 23.26 
9/24/2003 14.32 NP - 22.00 

12/26/2003 12.97 NP - 23.35 I 

3/30/2004 13.52 NP - 22.80 
6/24/2004 13.58 NP - 22.74 
9/27/2004 13.61 NP - 22.71 

SPH 

Recovered* 
(gallons) 

NA 

NA 
-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N~ 
NA 
NA 

NA 

NA 

-
~A __ 

NA 
-

NA 
NA 
-~ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOG) 

CR-25 

(34.27) 

GPW-1 

(34.66) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

ChevronTexaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date Depth to SPH Thickness Groundwater Recovered* 
Gauged Groundwater (feet) (feet) Elevation (gallons) 

12/12/2000 8..23 NP - 26.04 NA 

4/3/2001 7.69 7.25 0.44 26.93 NR *** 
6/8/2001 7.49 7.15 0.34 27.05 NR *** 

7/16/2001 8.67 7.73 0.94 26.35 NR *** 
9/19/2001 9.02 8.75 0.27 25.47 NR *** 
12/20/2001 6.96 6.81 0.15 27.43 NR *** 
3/15/2002 6.66 6.51 0.15 27.73 0.1 
6/4/2002 7.83 7.62 0.21 26.61 0.25 
9/23/2002 9.02 8.79 0.23 25.43 0.13 
12/19/2002 8.48 8.34 0.14 25.90 0.05 
3/19/2003 6.91 6.74 0.17 27.50 0.2 
6/24/2003 7.79 7.58 0.21 26.65 NR 
9/24/2003 9.06 8.91 I 0.15 25.33 NR +---------r-------
12/26/2003 ' 7.51 7.35 0.16 26.89 NR 
3/30/2004 8.00 7.79 0.21 26.44 0.0 
6/24/2004 8.65 8.19 0.46 25.99 0.0 

-~-

9/27/2004 8.65 8.42 0.23 25.80 0.0 

12/12/2000 12.99 NP - 21.67 NA 

2/20/2001 12.59 ' NP - 22.07 NA 
·---·--~--

4/3/2001 12.56 NP - 22.10 NA 
6/8/2001 NM NM NM NM -

7/16/2001 12.70 NP - 21.96 NA 
9/19/2001 13.15 ~- NP - 21.51 NA 
12/22/2001 NM NM - NM -
3/15/2002 7.46 NP - 27.20 NA 
6/4/2002 11.71 ' NP - 22.95 NA 
9/23/2002 12.95 NP - 21.71 NA 
12/19/2002 12.71 NP - 21.95 NA 
3/19/2003 7.19 NP - 27.47 NA 
6/24/2003 10.06 NP - 24.60 NA 
9/24/2003 13.07 NP - 21.59 NA 
12/26/2003 11.01 NP - 23.65 NA -------

~A--3/30/2004 7.61 NP - 27.05 
6/24/2004 12.36 NP - 22.30 NA 
9/27/2004 12.99 NP - 21.67 NA 
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Table 1A 

Well 
Designation 

(TO C) 

GPW-2 

(34.98) 

GPW-3 

(35.08) 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

12/12/2000 NM NM NM NM 

2/20/2001 10.93 10.68 - 24.05 
4/3/2001 NM NM NM NM 
6/8/2001 NM NM NM NM 

7/16/2001 NM NM NM NM 
9/19/2001 12.91 NP - 22.07 
12/22/2001 NM NM - NM 
3/15/2002 7.91 NP - 27.07 
6/4/2002 NM NM 1.2E NM 

9/23/2002 13.10E 12.97E 0.13E E 
12/19/2002 12.32 - - -
3/19/2003 9.4E - - -
6/24/2003 10.20 NM Sheen 24.78 
9/24/2003 12.18 11.93 0.25E 23.00 
12/26/2003 10.80 10.55 0.25 24.38 

--~---

3/30/2004 9.31 8.92 0.39 25.98 
6/24/2004 10.75 10.73 0.02 24.25 
9/27/2004 12.55 11.83 0.72 23.01 

I 

12/12/2000 12.23 NP - 22.85 

2/20/2001 12.03 NP - 23.05 
4/3/2001 11.97 NP - 23.11 
6/8/2001 NM NM NM NM 

7/16/2001 12.16 NP - 22.92 
9/19/2001 12.66 NP - 22.42 

12/22/2001 NM NM - NM I 
3/15/2002 10.46 NP - 24.62 
6/4/2002 11.22 NP - 23.86 

9/23/2002 11.72 NP I - 23.36 
12/19/2002 12.20 

r--· 
- - -

I 3/19/2003 10.86E - - -
6/24/2003 11.35E 11.24 0.11 E 23.82E 
9/24/2003 11.90 11.78 0.12E 23.40E 

12/26/2003 13.49 11.24 2.25E 21.59 
3/30/2004 11.73 10.90 0.83E 23.35 
6/24/2004 11.83 11.59 0.24 23.34 
9/27/2004 12.32 11.86 0.46 22.32 

SPH 

Recovered* 
(gallons) 

-
NA 
-
-
-

NA 

-
NA 

0.01 
0.05 

-
0.02 
NA 

0.01 
0.25 c--····--·-
0.25 
NA 
NA 

NA 

NA 
NA 
-

NA 
NA 

-
NA 
NA 
NA 

0.01 
0.01 
0.01 
0.01 
0.25 
0.03 
NA 
NA 
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Well 
Designation 

(TOG) 

GPW-4 

(35.07) 

GPW-5 
1----
(34.85) 

Table 1A 

TABLE 1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

ChevronTexaco Company- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

12/12/2000 NM NM NM NM 

2/20/2001 12.29 I 
NP 22.78 -

4/3/2001 NM NM NM NM 
6/8/2001 NM NM NM NM 

. 7/16/2001 NM NM NM NM 
9/19/2001 13.02 NP - 22.05 
12/22/2001 NM NM - NM 
3/15/2002 11.08 NP - 23.99 
6/4/2002 11.98 NP - 23.09 
9/23/2002 12.71 NP - 22.36 

12/19/2002 12.23 NP - 22.84 
3/19/2003 11.30 NP - 23.77 
6/24/2003 12.12 NP - 22.95 
9/24/2003 13.11 13.07 0.04 21.99 

12/26/2003 12.10 NP - 22.97 
3/30/2004 12.34 11.78 0.56 23.18 
6/24/2004 12.57 NP - 22.50 
9/27/2004 12.58 NP - 22.49 

12/12/2000 NM NM NM NM 

2/20/2001 12.02 NP - 22.83 
4/3/2001 NM NM NM NM 
6/8/2001 NM NM NM NM 

7/16/2001 NM NM NM NM 
9/19/2001 12.79 NP - 22.06 

12/22/2001 NM NM - NM 
3/15/2002 10.72 NP - 24.13 
6/4/2002 11.66 NP - 23.19 

9/23/2002 12.46 NP - 22.39 
12/19/2002 11.96 NP - 22.89 
3/19/2003 10.97 NP - 23.88 
6/24/2003 11.80 NP - 23.05 
9/24/2003 12.92 NP - 21.93 

12/26/2003 11.64 NP - 23.21 
3/30/2004 11.57 NP - 23.28 
6/24/2004 12.21 NP - 22.64 
9/27/2004 12.21 NP - 22.64 

SPH 

Recovered* 
(gallons) 

-
NA 

-
-

N~ 
-

NA 

NA 
NA 
NA 
NA 

Trace 
! NA 

NA 
NA 
NA 

-
-~~ 

NA 
-
-
-

NA 
-

NA 
NA 

·--·---
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table 1A 

TABLE1A 
GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Texaco Company- Willbridge Terminal 
Portland, Oregon 

Well Depth to SPH 
Designation Date Depth to SPH Thickness Groundwater 

(TOG) Gauged Groundwater (feet) (feet) Elevation 

EX-1 2/14/2000 15.55 NP - 18.60 

(34.15) 5/22/2000 18.29 NP - 15.86 
8/22/2000 16.56 NP - 17.59 

11/27/2000 16.86 NP - 17.29 
2/20/2001 16.66 NP - 17.49 
5/15/2001 16.62 I NP - 17.53 r--------
9/19/2001 Covered by Facility Equipment 
12/22/2001 Covered by Facility Equipment 
3/15/2002 15.34 NP - 18.81 
9/23/2002 16.88 NP - 17.27 
12/19/2002 16.99 NP - 17.16 
3/19/2003 15.65 NP - 18.50 
6/24/2003 15.98 NP - 18.17 
9/24/2003 Could Not Access 

12/26/2003 Could Not Access 
3/30/2004 Could Not Access 
6/24/2004 16.35 NP - :::1_17.80 
9/27/2004 Could Not Access 

NOTES: 
Wells B-8 and B-31 were abandoned after first quarter 2000 
NP = No measurable product 
NA = Not Applicable 
NM = Not Measured 
NR =None Recovered 
* = SPH Recovered for latest quarter monitored 
** = Well Contains a Sock for Product Recovery 
*** = Product Recovery Part of Chevron Ethanol Study 
E = 3/4 inch-diameter well/ SPH thickness estimated with bailer 
- = No measurable product thickness 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

·--

I NA 

Groundwater elevations for wells with product thicknesses have been corrected using 0 .. 8 
GWE =TOG -(DTW- (0.8 x DTP- DTW)) Where 0.8 =The density of the SPH 
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Well 

Designation 

MW-1 
(35.43) 

MW-2 
(35.77) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

·Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 3.76 NP - 31.67 

5/22/2000 4.72 NP - 30.71 
8/23/2000 7.52 NP - 27.91 
11/28/2000 7.43 NP - 28.00 
2/21/2001 6.32 NP - 29.11 
5/15/2001 6.33 NP - 29.10 
9/19/2001 8.40 NP - 27.03 
12/19/2001 3.92 NP - 31.51 
3/13/2002 3.80 NP - 31.63 
6/24/2002 6.56 NP I 28.87 -
9/26/2002 8.15 NP - 27.28 
12/20/2002 5.32 NP - 30.11 
3/17/2003 3.81 NP - 31.62 
6/26/2003 6.19 NP - I 29.24 
9/24/2003 8.04 NP - 27.39 
12/30/2003 4.02 NP - 31.41 
3/29/2004 4.45 NP - 30.98 
6/29/2004 6.84 NP - 28.59 
9/27/2004 7.32 NP - 28.11 

2/14/2000 5.59 NP - I 30.18 

5/22/2000 6.74 NP - 29.03 .. 

8/23/2000 8.44 NP - 27.33 
11/28/2000 9.15 NP - 26.62 
2/21/2001 8.29 NP - 27.48 
5/15/2001 8.11 NP - 27.66 
9/19/2001 9.93 NP - 25.84 
12/19/2001 6.02 NP - 29.75 
3/13/2002 5.51 NP - 30.26 
6/24/2002 7.67 NP - 28.10 
9/26/2002 9.41 NP - 26.36 
12/20/2002 9.32 NP - 26.45 
3/17/2003 5.85 NP - 29.92 
6/26/2003 7.34 NP - 28.43 
9/24/2003 9.33 NP - 26.44 
12/30/2003 6.79 NP - 28.98 
3/29/2004 6.35 NP - 29.42 
612912004 I 8.11 NP - 27.66 
912712004 I 9.13 NP j - 26.64 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 

Designation 

MW-3 
(36.02) 

MW-4 
(36.39) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 
-~ 

I 

2/14/2000 7.02 NP - 29.00 

5/22/2000 8.04 NP - 27.98 
8/23/2000 9.58 NP - 26.44 
11/28/2000 10.22 NP - 25.80 
2/21/2001 9.49 NP - 26.53 
5/15/2001 9.33 NP - 26.69 
9/19/2001 10.96 NP - 25.06 
12/19/2001 7.55 NP - 28.47 
3/13/2002 7.10 NP - 28.92 
6/24/2002 8.93 NP - 27.09 
9/26/2002 10.47 NP - 25.55 
12/20/2002 10.63 NP - 25.39 
3/17/2003 7.29 NP - 28.73 
6/26/2003 8.65 NP - 27.37 

-~-~"- --
9/24/2003 10.38 NP - 25.64 
12/30/2003 8.21 NP 

I 27.81 -
3/29/2004 7.69 NP - 28.33 
6/29/2004 9.34 NP - 26.68 

9/27/2004 10.28 NP - 25.74 

2/14/2000 6.36 NP - 30.03 
5/22/2000 7.54 NP - 28.85 
8/23/2000 9.18 NP - 27.21 
11/28/2000 9.83 NP - 26.56 

-----
2/21/2001 9.07 NP - 27.32 

------

5/15/2001 1 8.93 NP - 27.46 
9/19/2001 10.59 NP - 25_80 
12/19/2001 6.98 NP - 29.41 
3/13/2002 6.42 NP - 29.97 
6/24/2002 8.49 NP - 27.90 
9/26/2002 10.10 NP - 26.29 
12/20/2002 10.21 NP I - 26.18 
3/17/2003 6.57 NP - 29.82 
6/26/2003 8.15 NP - 28.24 
9/24/2003 10.00 NP - 26.39 
12/30/2003 7.65 NP - 28.74 
3/29/2004 7.07 NP - 29.32 
6/29/2004 8.88 NP - 27.51 
9/27/2004 9.89 NP - 26.50 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 

Designation 

MW-5 
(33.52) 

MW-6 
(33.34) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 6.02 NP - 27.50 

5/22/2000 6.64 NP - 26.88 
8/23/2000 8.28 NP - 25.24 
11/28/2000 5.79 NP - 27.73 
2/21/2001 8.27 NP - 25.25 
5/15/2001 6.02 sheen - 27.50 
9/18/2001 9.77 NP - 23.75 
12/19/2001 6.39 NP - 27.13 
3/13/2002 6.09 NP - 27.43 
6/24/2002 7.24 NP - 26.28 
9/26/2002 9.30 NP - 24.22 
12/20/2002 8.21 NP - 25.31 
3/17/2003 5.85 NP - 27.67 
6/26/2003 7.22 NP - 26.30 
9/24/2003 9.19 NP - 24.33 
12/30/2003 7.00 NP - 26.52 
3/29/2004 6.30 NP - 27.22 

. 6/29/2004 8.11 NP - 25.41 
9/27/2004 9.11 NP - 24.41 

2/14/2000 3.72 3.69 0.03 29.64 

5/22/2000 4.70 NP - 28.64 
8/23/2000 6.24 NP - 27.10 
11/28/2000 6.98 NP - 26.36 
2/21/2001 6.21 

j 

sheen 27.13 -
5/15/2001 8.10 NP - 25.24 
9/18/2001 7.71 7.66 0.05 25.67 
12/19/2001 4.05 NP - 29.29 
3/13/2002 3.70 sheen - 29.64 
6/24/2002 5.56 NP - 27.78 
9/26/2002 7.19 NP - 26.15 
12/20/2002 7.32 sheen - 26.02 
3/17/2003 3.87 NP - 29.47 
6/26/2003 5.20 NP - 28.14 
9/24/2003 7.09 NP - 26.25 
12/30/2003 4.80 NP - 28.54 
3/29/2004 4.29 NP - 29.05 
6/29/2004 5.23 NP - 28.11 
9/27/2004 6.98 NP - 26.36 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.0 

NA 
NA 
0.1 
NA 
NA 
NA 

0.06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 

Designation 

MW-7 
(34.12) 

MW-8 
(33.95) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 8.74 8.54 0.20 25.54 

5/22/2000 9.95 8.92 1.03 24.99 
8/23/2000 NM NM - NA 
11/28/2000 10.94 10.35 0.59 23.65 
2/21/2001 10.37 10.01 0.36 24.04 
5/15/2001 10.27 10.00 0.27 24.07 
9/19/2001 11.04 11.00 0.04 23.11 
12/19/2001 9.05 8.78 0.27 25.29 
3/13/2002 9.11 8.30 0.81 25.66 
6/24/2002 10.38 9.48 0.90 24.46 
9/26/2002 11.32 10.53 0.79 23.43 
12/23/2002 11.05 ' 10.82 0.23 23.25 
3/17/2003 9.18 8.45 0.73 25.52 
6/26/2003 10.03 9.28 0.75 24.69 
9/24/2003 11.17 10.46 0.71 23.52 
12/30/2003 9.83 9.47 0.36 24.58 
3/29/2004 9.35 8.62 0.73 25.35 
6/29/2004 10.36 9.80 0.56 24.21 
9/27/2004 10.97 10.61 0.36 23.44 

2/14/2000 7.18 NP - 26.77 

5/22/2000 8.00 NP - 25.95 
8/23/2000 9.26 NP - 24.69 
11/28/2000 9.91 NP - 24.04 
2/21/2001 9.40 NP - 24.55 
5/15/2001 9.30 NP - 24.65 
9/19/2001 10.49 NP - 23.46 
12/19/2001 8.42 NP - 25.53 
3/13/2002 7.38 NP - 26.57 
6/24/2002 8.81 NP - !------- 25.14 

9/26/2002 10.15 NP - ' 23.80 
12/20/2002 10.50 NP - 23.45 
3/17/2003 7.48 NP - 26.47 
6/26/2003 8.61 NP - 25.34 
9/24/2003 10.10 NP - 23.85 
12/30/2003 8.74 NP - 25.21 
3/29/2004 8.74 NP - 25..21 
6/29/2004 9.19 NP - 24.76 
9/27/2004 10.12 NP - 23.83 

SPH 
Recovered* 

(gallons) 

3.7 

11 
2 

2.2 
1.9 

1.75 
0.8 
1.1 
4.5 
3.3 

2.65 
1.10 
1.55 
1.25 
1.00 
1.00 
1.00 

0.20 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 

Designation 
~ 

MW-9 
(36.53) 

MW-10 
(35.82) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 9.66 NP - 26.87 

5/22/2000 10.24 NP - 26.29 
8/23/2000 11.42 NP - 25.11 
11/28/2000 12.18 NP - 24.35 
2/21/2001 11.85 NP - 24.68 
5/15/2001 11.83 NP - 24.70 
9/19/2001 12.86 NP - 23.67 
12/19/2001 11.87 NP - 24.66 
3/13/2002 10.30 NP - 26.23 
6/24/2002 11.21 NP - 25.32 
9/26/2002 11.43 NP - 25.10 
12/23/2002 12.97 NP - 23.56 
3/17/2003 10.62 NP - 25.91 
6/26/2003 

' 
10.86 NP - 25.67 

9/24/2003 12.27 NP - 24.26 
12/30/2003 11.77 NP - 24.76 
3/29/2004 10.39 NP - 26.14 
6/29/2004 11.58 NP - 24.95 
9/27/2004 12.56 NP - 23.97 

2/14/2000 8.46 NP - 27.36 

5/22/2000 5.59 NP - 30.23 
8/23/2000 11.21 NP - 24.61 
11/28/2000 11.86 NP - 23.96 
2/21/2001 11.16 NP - 24.66 
5/15/2001 11.04 NP - 24.78 
9/19/2001 12.59 NP - 23.23 
12/19/2001 9.42 NP - 26.40 
3/13/2002 8.58 NP - 27.24 
6/24/2002 10.54 NP - 25.28 
9/26/2002 12.12 NP - 23.70 
12/23/2002 12.14 NP - 23.68 
3/17/2003 8.78 NP - 27.04 
6/26/2003 10.24 NP - 25.58 
9/24/2003 12.02 i NP - 23.80 
12/30/2003 9.98 NP - 25.84 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA --

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

f------

3/29/2004 9.26 NP - 26.56 NA 
6/29/2004 10.98 NP - 24.84 NA 

I 9127t2004 12.00 NP - 23.82 NA 
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Well 

Designation 

MW-11 
(36.47) 

MW-12 
(35.95) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 5.04 NP - 31.43 

5/22/2000 3.11 NP - 33.36 
8/23/2000 7.97 NP - 28.50 

-
11/28/2000 7.66 NP - 28.81 
2/21/2001 7.48 NP - 28.99 
5/15/2001 7.30 NP - 29.17 
9/19/2001 9.29 NP - 27.18 
12/19/2001 5.44 NP - 31.03 
3/13/2002 5.23 NP I 31.24 -
6/24/2002 7.71 NP - 28.76 
9/26/2002 9.01 NP - 27.46 
12/23/2002 7.07 NP - 29.40 
3/17/2003 5.72 NP - 30.75 
6/26/2003 7.55 NP - 28.92 
9/24/2003 8.89 NP - 27.58 
12/30/2003 5.77 NP - 30.70 
3/29/2004 6.17 NP - 30.30 
6/29/2004 8.10 NP - 28.37 
912712004 8.54 NP - 27.93 

2/14/2000 4.99 NP - 30.96 
---

5/22/2000 6.57 NP - 29.38 
812312000 8.65 NP - 27.30 
11/28/2000 9.16 NP - 26.79 
2/21/2001 8.32 NP - 27.63 
5/15/2001 8.16 NP - 27.79 
9/19/2001 10.17 NP - 25.78 
12/19/2001 5.54 NP - 30.41 
3/13/2002 4.85 NP - 31.10 

----c---
6/24/2002 7.75 NP - 28.20 
9/26/2002 9.68 NP - 26.27 
12/23/2002 8.75 NP - 27.20 
3/17/2003 5.25 NP ' 30.70 -
6/26/2003 7.35 NP - 28.60 
9/24/2003 9.57 NP - 26.38 
12/30/2003 6.28 NP - 29.67 
3/29/2004 5.99 NP - 29.96 
6/29/2004 8.28 NP - 27.67 
912712004 9.32 NP - 26.63 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Page 6 of20 

COP0020978 



Well 

Designation 

MW-13 
(37.89) 

MW-14 
(36.28) 

f-----

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 3.85 NP - 34.04 

5/22/2000 5.03 NP - 32.86 
8/23/2000 7.00 NP - 30.89 
11/28/2000 6.59 NP - 31.30 
2/21/2001 6.26 NP - 31.63 
5/15/2001 6.03 NP - 31.86 
9/19/2001 8.55 NP - 29.34 
12/19/2001 3.77 NP - 34.12 
3/13/2002 3.72 NP - 34.17 
6/24/2002 6.56 NP - 31.33 
9/26/2002 8.16 NP - 29.73 
12/23/2002 5.71 NP - 32.18 
3/17/2003 4.13 NP - 33.76 
6/26/2003 6.39 NP - 31.50 
9/24/2003 8.27 NP - 29.62 
12/30/2003 4.00 NP - 33.89 
3/29/2004 4.80 NP - 33.09 : 
6/29/2004 7.00 NP - 30.89 
9/27/2004 7.45 NP - 30.44 

2/14/2000 2.73 NP - 33.55 

5/22/2000 4.50 NP - 31.78 
8/23/2000 6.55 NP - 29.73 
11/28/2000 i 6.36 NP - 29.92 
2/21/2001 5.65 NP - 30.63 
5/15/2001 4.67 i NP 31.61 -
9/19/2001 7.71 NP - 28.57 
12/19/2001 3.10 NP - 33.18 
3/13/2002 2.84 NP - 33.44 
6/24/2002 5.90 NP - 30.38 
9/26/2002 7.45 NP - 28.83 
12/23/2002 5.39 NP - 30.89 
3/17/2003 3.17 NP - 33.11 
6/26/2003 5.54 NP - 30.74 
9/24/2003 7.47 NP - 28.81 
12/30/2003 3.52 NP - 32.76 
3/29/2004 3.92 NP - 32.36 
6/29/2004 6.38 NP - 29.90 
9/27/2004 6.82 NP - 29.46 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 

Designation 

MW-15 
(37.50) 

f------

MW-16 
(34.93) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 4.09 NP - 33.41 

5/22/2000 5.80 NP - 31.70 
8/23/2000 9.21 NP - 28.29 
11/28/2000 8.90 NP - 28.60 
2/21/2001 7.46 NP - 30.04 
5/15/2001 7.80 NP - 29.70 
9/18/2001 10.46 NP - 27.04 
12/19/2001 4.03 NP - 33.47 
3/13/2002 4.14 NP - 33.36 
6/24/2002 7.93 NP - 29.57 
9/26/2002 10.13 NP - 27.37 
12/23/2002 5.72 sheen - 31.78 
3/17/2003 3.62 NP - 33.88 
6/26/2003 7.25 NP - 30.25 
9/24/2003 10.02 NP - 27.48 
12/30/2003 4.07 NP - 33.43 
3/29/2004 5.09 NP - 32.41 
6/29/2004 8.50 NP - 29.00 
9/27/2004 9.01 NP - 28.49 

2/14/2000 3.44 NP - 31.49 

512212000 4.98 NP - 29.95 
8/23/2000 6.99 NP - 27.94 
11/28/2000 7.51 I NP 27.42 -
2/21/2001 6.60 NP - 28.33 
5/15/2001 6.51 NP - 28.42 
9/19/2001 8.48 NP - 26.45 
12/19/2001 3.99 I NP - 30.94 
3/13/2002 3.35 NP - 31.58 
6/24/2002 5.11 NP - 29.82 
9/26/2002 6.02 NP - 28.91 
12/23/2002 7.09 NP - 27.84 
3/17/2003 3.63 NP - 31.30 
6/26/2003 5.60 NP - 29.33 
9/24/2003 8.95 NP - 25.98 
12/30/2003 4.71 NP - 30.22 
3/29/2004 4.37 NP - I 30.56 
6/29/2004 6.54 NP - I 28.39 
9/27/2004 7.63 NP - I 27.30 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 

Designation 

MW-17 
(36.05) 

MW-18 
(33.76) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 4.22 NP - 31.83 

5/22/2000 4.70 NP - 31.35 
8/23/2000 5.91 NP - 30.14 
11/28/2000 5.82 NP - 30.23 
2/21/2001 5.46 NP - 30.59 
5/15/2001 5.26 NP - 30.79 
9/18/2001 6.84 NP - 29.21 
12/19/2001 4.67 NP - 31.38 
3/13/2002 4.17 NP - 31.88 
6/24/2002 5.31 NP - 30.74 
9/26/2002 6.62 NP - 29.43 
3/17/2003 4.40 NP - 31.65 
6/26/2003 5.22 NP - 30.83 
9/24/2003 6.57 NP ! - 29.48 
12/30/2003 4.61 NP - 31.44 
3/29/2004 4.45 NP - 31.60 
6/29/2004 5.25 NP - 30.80 
9/27/2004 5.96 NP - 30.09 

2/14/2000 0.87 NP - 32.89 

512212000 2.15 NP - 31.61 
8/23/2000 3.62 sheen - 30.14 
11/28/2000 3.55 NP - 30.21 
2/21/2001 3.10 NP - 30.66 
5/15/2001 2.83 NP - 30.93 
9/18/2001 4.68 4.66 0.02 29.10 
12/19/2001 0.25 NP - 33.51 
3/13/2002 0.97 sheen - 32.79 
6/24/2002 3.03 NP - 30.73 
9/26/2002 4.32 NP - 29.44 
12/20/2002 2.83 NP - 30.93 
3/17/2003 1.48 NP - 32.28 
6/26/2003 2.76 NP - 31.00 
9/24/2003 4.31 NP - 29.45 
12/30/2003 1.20 NP - 32.56 
3/29/2004 1.71 NP - 32.05 
6/29/2004 2.98 NP - 30.78 
9/27/2004 3.74 NP - 30.02 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
0.1 
0.1 
0.1 
NA 
NA 
NA 
NA 

-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 

Designation 

MW-19 
(33.39) 

MW-20 
(34.76) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 2.82 I NP - 30.57 

512212000 4.62 4.59 0.03 28.79 
8/23/2000 5.89 5.88 0.01 27.51 
11/28/2000 5.91 NP - 27.48 
2/21/2001 5.03 sheen - 28.36 
5/15/2001 4.09 sheen - 29.30 
9/18/2001 7.27 7.23 0.04 26.15 
12/19/2001 2.72 NP - 30.67 
3/13/2002 2.84 sheen - 30.55 
6/24/2002 4.61 NP - 28.78 
9/26/2002 6.42 NP - 26.97 
12/20/2002 5.06 NP - 28.33 
3/17/2003 2.59 NP - 30.80 
6/26/2003 3.42 NP - 29.97 
9/24/2003 6.51 6.48 0.03 26.90 
12/30/2003 2.84 NP - 30.55 
3/29/2004 3.32 NP - 30.07 
6/29/2004 5.34 Sheen - 28.05 
9/27/2004 6.04 Sheen - 27.35 

2/14/2000 9.80 NP - 24.96 
-

5/22/2000 10.23 NP - 24.53 
8/23/2000 11.47 NP - 23.29 
11/28/2000 11.45 NP - 23.31 
2/21/2001 11.21 NP - 23.55 
5/15/2001 11.20 NP - 23.56 
9/18/2001 12.48 NP - 22.28 
12/19/2001 10.21 NP - 24.55 
3/13/2002 9.80 NP - 24.96 
6/24/2002 10.71 NP - 24.05 
9/26/2002 12.11 NP - 22.65 
12/20/2002 11.91 NP - 22.85 
3/17/2003 9.80 NP - 24.96 
6/26/2003 10.83 NP - 23.93 
9/24/2003 1 12.12 NP - 22.64 
12/30/2003 10.61 NP - 24.15 
3/29/2004 10.27 NP - 24.49 
6/29/2004 11.31 I NP - 23.45 
9/27/2004 11.94 I NP - 22.82 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
0.3 
0.1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
0.2 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Np:--
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

MW-21 
(34.33) 

MW-22 
(35.65) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 
Date Depth to SPH Thickness Groundwater Recovered* 

Gauged Groundwater (feet) (feet) Elevation (gallons) 

2/14/2000 1.26 NP - 33.07 NA 

5/22/2000 1.62 NP - 32.71 NA 
8/23/2000 2.38 NP - 31.95 NA 

11/28/2000 1.80 NP - 32.53 NA 
2/21/2001 1.64 NP - 32.69 NA 
5/15/2001 1.59 NP - 32.74 NA 
9/18/2001 3.01 NP - 31.32 NA 
12/19/2001 0.27 NP - 34.06 NA 
3/13/2002 0.99 NP - 33.34 NA 
6/24/2002 1.95 NP - 32.38 NA 
9/26/2002 3.65 NP - 30.68 NA 

I 12/20/2002 2.05 NP - 32.28 NA 
3/17/2003 Unable to Locate 
6/26/2003 Unable to Access, Covered by Steel Plate 
9/24/2003 Unable to Access, Covered by Steel Plate 
12/30/2003 Unable to Access, Covered by Steel Plate 
3/29/2004 Unable to Access, Covered by Gravel Pile 
6/29/2004 Unable to Access, Covered by Gravel Pile 
9/27/2004 Unable to Access, Covered by Gravel Pile 

2/14/2000 2.85 NP - 32.80 NA 

5/22/2000 4.28 NP - 31.37 NA 
8/23/2000 5.52 NP - 30.13 NA 

-
11/28/2000 6.50 NP - 29.15 NA 
2/21/2001 5.57 sheen - 30.08 NA 
5/15/2001 5.29 5.28 0.01 30.37 NA 
9/19/2001 6.53 NP - 29.12 NA 
12/19/2001 3.56 NP - 32.09 NA 
3/13/2002 3.10 sheen - 32.55 NA 
6/24/2002 4.89 4.88 0.01 30.77 NA 
9/26/2002 6.14 6.13 0.01 29.52 NA 
12/20/2002 6.29 NP - 29.36 NA 
3/17/2003 3.81 sheen - 31.84 0.01 
6/26/2003 4.56 NP - 31.09 NA 
9/24/2003 6.00 NP - 29.65 i NA 
12/30/2003 4.60 NP - 31.05 NA 
3/29/2004 4.09 4.08 0.01 31.56 NA 

1-·----~-

6/29/2004 5.48 NP - 30.17 NA 
9/27/2004 5.79 Sheen - 29.86 NA 
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Well 

Designation 

MW-23 
(36.06) 

MW-24 
(35.15) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 3.56 NP - I 32.50 

5/22/2000 5.63 NP - 30.43 
8/23/2000 5.82 5.82 0.00 30.24 
11/28/2000 5.51 5.51 0.00 30.55 
2/21/2001 5.33 NP - 30.73 
5/15/2001 5.01 sheen - 1--31.05 
9/19/2001 6.50 6.49 0.01 29.57 
12/19/2001 4.19 NP - 31.87 
3/13/2002 3.99 NP - 32.07 
6/24/2002 5.44 NP - 30.62 I 

9/26/2002 8.21 sheen - 27.85 
12/20/2002 5.20 NP - 30.86 
3/17/2003 4.47 NP - 31.59 
6/26/2003 5.54 NP - 30.52 
9/24/2003 6.35 sheen - 29.71 
12/30/2003 4.41 NP - 31.65 
3/29/2004 4.48 ! NP - 31.58 
6/29/2004 6.58 sheen - 29.48 
9/27/2004 5.91 sheen - 30.15 

2/14/2000 5.00 4.50 0.50 30.55 

5/22/2000 5.34 5.21 0.13 29.91 
8/23/2000 8.56 NP - 26.59 
11/28/2000 7.79 NP - 27.36 
2/21/2001 7.20 7.15 0.05 27.99 

--

5/15/2001 5.45 sheen - 29.70 
9/19/2001 9.55 9.54 0.01 25.61 
12/19/2001 5.30 4.84 0.46 30.22 
3/13/2002 6.78 sheen - 28.37 
6/24/2002 6.80 6.79 . 0.01 28.36 
9/26/2002 8.86 sheen - 26.29 
12/20/2002 6.34 6.35 0.01 28.82 
3/17/2003 4.78 4.70 0.08 30.43 
6/26/2003 6.51 sheen - 28.64 
9/24/2003 8.35 NP - 26.80 
12/30/2003 4.80 4.60 0.2* 30.35 
3/29/2004 5.35 5.33 0.02* 29.80 
6/29/2004 6.82 6.81 0.01 28.34 
912712004 8.58 8.56 0.02 26.59 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
0.1 
0.1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
0.1 
NA 
NA 
NA 
NA 

--

1.0 

2.0 
NA 
0.3 
0.4 
0.1 
NA 
0.1 

0.16 
0.2 

0.01 
NA 
0.1 

0.02 
NA 

0.10 
NA 
NA 
NA 
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Table 18 

Well 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Designation Gauged Groundwater (feet) (feet) Elevation 

MW-25 2/14/2000 10.03 NP - 24.70 

(34.73) 5/22/2000 11.66 NP - 23.07 
8/23/2000 12.20 NP -

' 
22.53 

11/28/2000 12.34 NP - i 22.39 
2/21/2001 11.97 NP - 22.76 
5/15/2001 11.91 NP - 22.82 
9/19/2001 13.12 NP - 21.61 
12/19/2001 10.45 NP - 24.28 
3/13/2002 10.35 NP - 24.38 

-~ ·--
I 

6/24/2002 11.38 NP - 23.35 
9/26/2002 12.77 NP - 21.96 
12/20/2002 12.14 NP - 22.59 
3/17/2003 10.38 NP - 24.35 
6/26/2003 11.60 NP I - 23.13 
9/24/2003 12.77 NP - 21.96 
12/30/2003 11.00 NP - 23.73 I 

3/29/2004 10.46 NP - 24.27 
6/29/2004 11.93 NP - 22.80 
9/27/2004 12.67 NP - 22.06 

MW-26 2/14/2000 10.44 NP - 24.34 

(34.78) 5/22/2000 11.10 NP - 23.68 I 

8/23/2000 12.55 NP - 22.23 
11/28/2000 12.63 NP - 22.15 
2/21/2001 12.33 sheen - 22.45 
5/15/2001 12.24 NP - 22.54 
9/19/2001 13.47 sheen - 21.31 
12/19/2001 11.04 NP - 23.74 
3/13/2002 10.91 ' sheen - 23.87 
6/24/2002 11.88 NP - 22.90 
9/26/2002 13.07 NP - 21.71 
12/20/2002 12.55 NP - 22.23 
3/17/2003 10.93 NP - 23.85 
6/26/2003 12.00 NP - 22.78 
9/24/2003 13.13 NP - 21.65 
12/30/2003 11.53 NP - 23.25 
3/29/2004 10.46 NP - 24.32 

I 6129120o4 12.43 NP - 22.35 
I 9127120o4 13.03 NP - 21.75 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

MW-27 
(35.69) 

MW-28 
(34.39) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 3.67 NP - i 32.02 

5/22/2000 4.91 NP - 30.78 
8/23/2000 6.15 NP - 29.54 
11/28/2000 5.49 NP - 30.20 
2/21/2001 5.64 NP - 30.05 
5/15/2001 5.31 NP - 30.38 
9/19/2001 6.68 NP - 29.01 
12/19/2001 4.40 NP - 31.29 
3/13/2002 3.97 NP - 31.72 
6/24/2002 5.75 NP - 29.94 
9/26/2002 6.50 NP - 29.19 
12/20/2002 5.19 NP - 30.50 
3/17/2003 4.46 NP - 31.23 
6/26/2003 5.83 NP I 29.86 - I 

9/24/2003 6.60 NP - 29.09 
12/30/2003 4.60 NP - 31.09 
3/29/2004 4.83 NP - 30.86 
6/29/2004 5.94 NP - 29.75 
9/27/2004 6.07 NP - 29.62 

2/14/2000 4.03 NP - 30.36 

5/22/2000 5.44 NP - 28.95 
8/23/2000 9.55 NP - 24.84 
11/28/2000 11.34 sheen - 23.05 
2/21/2001 8.52 8.51 0.01 25.88 
5/15/2001 8.54 i sheen - 25.85 
9/19/2001 13.75 13.48 0.27 20.86 
12/19/2001 4.47 NP - 29.92 
3/13/2002 4.49 sheen - 29.90 
6/24/2002 7.34 NP - 27.05 
9/26/2002 9.39 NP - 25.00 
12/23/2002 7.12 I 7.11 0.01 27.28 
3/17/2003 4.68 4.66 0.02 29.73 
6/26/2003 7.15 sheen - 27.24 
9/24/2003 13.25 13.21 0.04 21.17 
12/30/2003 5.87 NP - 29.90 
3/29/2004 5.97 sheen - 29.80 
6/29/2004 9.68 I sheen - 26.09 
9/27/2004 13.35 13.33 0.02 21.06 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-

NA 
NA 
NA 
NA 
NA 

NA 

1.0 
NA 
0.4 
0.1 
NA 
0.6 
0.4 
NA 
NA 
NA 
NA 

0.05 
0.03 
0.2 
NA 
NA 
NA 
NA 
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Well 

Designation 

MW-29 
(35.77) 

MW-30 
(36.39) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 12.98 NP - 22.79 

5/22/2000 13.49 NP - 22.28 
8/23/2000 14.53 NP - 21.24 
11/28/2000 14.84 NP - 20.93 
2/21/2001 14.54 NP - 21.23 
5/15/2001 14.52 NP - 21.25 
9/19/2001 15.57 NP - 20.20 
12/19/2001 13.59 NP - 22.18 
3/13/2002 13.21 NP - 22.56 i 

6/24/2002 13.94 NP - 21.83 
9/26/2002 15.11 NP - 20.66 
12/20/2002 14.79 NP - 20.98 
3/17/2003 13.26 NP - 22.51 

-~· 

6/26/2003 13.93 NP - 21.84 
9/24/2003 15.29 NP - 20.48 
12/30/2003 13.99 NP - 21.78 
3/29/2004 13.47 NP - 22.30 
6/29/2004 14.48 NP - 21.29 
9/27/2004 15.18 NP - 20.59 

2/14/2000 3.97 NP - 32.42 

5/22/2000 5.37 NP - 31.02 
8/23/2000 7.06 NP - 29.33 
11/28/2000 7.34 NP - 29.05 
2/21/2001 6.74 NP - 29.65 
5/15/2001 6.50 NP - 29.89 
9/19/2001 8.28 NP - 28.11 
12/19/2001 4.35 NP - 32.04 
3/13/2002 4.31 NP - 32.08 
6/24/2002 6.28 NP - 30.11 
9/26/2002 7.64 NP 28.75 I -
12/20/2002 7.11 NP - 29.28 
3/17/2003 4.72 NP - i 31.67 
6/26/2003 6.14 NP - 30.25 
9/24/2003 7.85 NP - 28.54 

-
12/30/2003 4.87 NP - 31.52 
3/29/2004 5.21 NP - 31.18 
6/29/2004 6.71 NP - 29.68 
9/27/2004 7.71 NP - 28.68 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 

Designation 

MW-31 
(35.66) 

MW-32 
(37.01) 

Table 1B 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 5.19 NP - 30.47 

5/22/2000 6.66 NP - 29.00 
8/23/2000 8.41 I NP 27.25 - I 

11/28/2000 8.86 NP - 26.80 
2/21/2001 8.07 NP - 27.59 
5/15/2001 7.90 NP I 27.76 -
9/19/2001 9.69 NP - 25.97 
12/19/2001 5.43 NP - 30.23 
3/13/2002 5.31 NP - 30.35 
6/24/2002 7.67 NP - 27.99 
9/26/2002 9.09 9.06 0.03 26.59 i 

12/20/2002 8.89 NP - 26.77 
3/17/2003 6.12 sheen - 29.54 
6/26/2003 7.58 NP - 28.08 
9/24/2003 9.54 9.45 0.09 26.12 
12/30/2003 6.20 NP - 29.46 
3/29/2004 6.49 NP - 29.17 
6/29/2004 8.31 sheen - 27.35 
9/27/2004 9.38 sheen - 26.28 

2/14/2000 3.57 NP - 33.44 

5/22/2000 4.83 NP - 32.18 
-------

8/23/2000 6.41 NP - 30.60 
11/28/2000 6.69 NP - 30.32 
2/21/2001 6.11 NP - 30.90 
5/15/2001 5.99 NP - 31.02 
9/19/2001 7.64 NP - 29.37 
12/19/2001 4.30 NP - 32.71 
3/13/2002 3.71 NP - 33.30 
6/24/2002 5.72 NP - 31.29 
9/26/2002 7.18 NP - 29.83 
12/20/2002 6.72 NP - 30.29 
3/17/2003 4.15 sheen 

I 

32.86 -
6/26/2003 5.53 NP 

I 
- 31.48 

9/24/2003 7.28 NP - 29.73 
12/30/2003 4.58 NP - 32.43 
3/29/2004 4.65 NP - 32.36 
6/29/2004 6.25 NP - 30.76 
9/27/2004 7.16 NP - 29.85 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.01 
NA 
0.2 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.01 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 

Designation 

MW-33 
(39.34) 

MW-34 
(39.67) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 - 19.75 

5/22/2000 20.15 NP - 19.19 
8/23/2000 20.88 NP - 18.46 
11/28/2000 20.98 NP - 18.36 
2/21/2001 20.78 NP - 18.56 
5/15/2001 20.83 NP - 18.51 
9/19/2001 21.43 NP - 17.91 
12/19/2001 I 12.62 NP - 26.72 
3/13/2002 19.61 NP - 19.73 
6/24/2002 20.42 NP - 18.92 
9/26/2002 21.13 NP - 18.21 
12/20/2002 20.66 NP 

I 
18.68 -

3/17/2003 19.73 NP - 19.61 
6/26/2003 20.31 NP - 19.03 
9/24/2003 21.04 I NP - 18.30 
12/30/2003 19.82 NP - 19.52 
3/29/2004 19.89 NP - 19.45 
6/29/2004 20.65 NP - 18.69 
9/27/2004 21.16 NP - 18.18 

2/14/2000 19.31 NP - 20.36 

5/22/2000 19.75 NP - 19.92 
8/23/2000 20.88 NP - 18.79 

--
11/28/2000 20.39 NP - 19.28 
2/21/2001 20.19 NP - i 19.48 
5/15/2001 20.18 NP - 19.49 i 

9/19/2001 20.60 NP - 19.07 
12/19/2001 19.20 

I 

NP 20.47 -
3/13/2002 19.37 NP - 20.30 
6/24/2002 19.95 NP - 19.72 
9/26/2002 20.41 NP - 19.26 
3/17/2003 19.39 NP - 20.28 
6/26/2003 19.85 I NP - 19.82 
9/24/2003 20.39 NP - 19.28 

i 12/30/2003 19.57 NP - 20.10 
3/29/2004 19.54 NP - 20.13 
6/29/2004 20.11 NP - 19.56 
9/27/2004 20.46 NP - 19.21 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 

Designation 

MW-35 
(33.39) 

MW-36 
(34.88) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 2.34 NP - 31.05 

5/22/2000 3.21 NP - 30.18 
8/23/2000 4.98 ! NP - 28.41 
11/28/2000 5.54 NP - 27.85 
2/21/2001 4.67 NP - 28.72 
5/15/2001 4.35 NP - 29.04 
9/18/2001 6.33 NP - 27.06 
12/19/2001 5.84 NP - 27.55 I 
3/13/2002 2.61 NP - 30.78 
6/24/2002 --Unable to Locate--
9/26/2002 5.85 NP - 27.54 
12/20/2002 5.91 sheen - 27.48 
3/17/2003 3.44 NP - 29.95 
6/26/2003 3.83 NP - 29.56 
9/24/2003 5.85 NP - 27.54 
12/30/2003 3.58 NP - I 29.81 
3/29/2004 2.97 NP - 30.42 
6/29/2004 2.50 NP - 30.89 
9/27/2004 5.55 NP - 27.84 

2/14/2000 14.04 NP - 20.84 

5/22/2000 14.62 NP - 20.26 
8/23/2000 15.39 NP - 19.49 
11/28/2000 15.72 NP - 19.16 
2/21/2001 15.49 NP - 19.39 
5/15/2001 15.51 NP - 19.37 
9/19/2001 16.08 NP - 18.80 
12/20/2001 14.98 NP - 19.90 
3/13/2002 14.18 NP - 20.70 
6/24/2002 --Unable to Access--
9/26/2002 17.92 NP - 16.96 
12/20/2002 15.59 NP - 19.29 
3/17/2003 14.25 NP - 20.63 
6/26/2003 --Unable to Access--
9/24/2003 15.74 NP - 19.14 
12/30/2003 14.97 NP - 19.91 
3/29/2004 14.37 NP - 20.51 
6/29/2004 15.33 NP - 19.55 
9/27/2004 15.87 NP - 19.01 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

MW-37 
(34.86) 

I 

MW-38 
(37.50) 

Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Date Depth to SPH Thickness Groundwater 

Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 14.71 I NP - 20.15 

5/22/2000 15.27 NP I 19.59 -
8/23/2000 16.06 NP - 18.80 
11/28/2000 16.32 NP - 18.54 
2/21/2001 16.10 NP - 18.76 
5/15/2001 16.11 NP - 18.75 
9/19/2001 16.69 NP - 18.17 
12/19/2001 15.10 NP - 19.76 
3/13/2002 14.64 14.62 0.02 20.24 
6/24/2002 15.66 NP - 19.20 
9/26/2002 16.39 NP - 18.47 

-

12/20/2002 16.11 sheen - 18.75 
3/17/2003 14.92 NP - 19.94 
6/26/2003 --Unable to Acess--
9/24/2003 16.40 16.37 0.03 18.48 

------

12/30/2003 15.35 NP NP 19.51 
3/29/2004 14.93 14.94 0.01 19.94 
6/29/2004 15.96 sheen - 18.90 
9/27/2004 16.52 16.51 0.01 18.35 

2/14/2000 4.72 NP - 32.78 

5/22/2000 6.17 NP - 31.33 
8/23/2000 8.02 NP - 29.48 
11/28/2000 8.41 NP - 29.09 
2/21/2001 7.62 NP - 29.88 
5/15/2001 7.65 sheen - 29.85 
9/18/2001 9.52 NP - 27.98 
12/19/2001 6.05 NP - 31.45 
3/13/2002 4.97 NP - 32.53 
6/24/2002 7.10 NP - 30.40 
9/26/2002 9.09 NP - 28.41 
12/23/2002 7.82 NP - 29.68 
3/17/2003 4.89 NP - 32.61 
6/26/2003 6.55 NP - 30.95 
9/24/2003 9.04 NP - 28.46 
12/30/2003 6.57 NP - 30.93 
3/29/2004 5.42 NP - 32.08 
6/29/2004 7.34 NP - 30.16 
9/27/2004 8.57 NP - 28.93 i 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0.1 
NA 
NA 
NA 
NA 

·-

0.1 
NA 
0.1 

0.1 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table 18 

TABLE 18 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Kinder Morgan - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 
Well Date Depth to SPH Thickness Groundwater 

Designation Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 
I 

NM NP NA MW-39 -
(35.02) 5/22/2000 13.56 NP - 21.46 

8/23/2000 14.15 NP - 20.87 
11/28/2000 14.52 NP - 20.50 
2/21/2001 14.30 NP - 20.72 
5/15/2001 14.24 NP - 20.78 
9/19/2001 14.82 NP - 20.20 
12/19/2001 13.52 NP - 21.50 
3/13/2002 13.26 NP - 21.76 
6/24/2002 --Unable to Locate--
9/26/2002 17.01 NP - 18.01 
12/20/2002 14.71 NP - 20.31 
3/17/2003 13.37 NP - 21.65 
6/26/2003 --Unable to Access--
9/24/2003 14.59 NP - 20.43 
12/30/2003 13.97 NP - 21.05 
3/29/2004 13.42 NP - 21.60 
6/29/2004 14.17 NP - 20.85 
9/27/2004 14.71 NP - 20.31 

MW-40 2/14/2000 13.64 NP - 20.01 

(33.65) 5/22/2000 14.28 NP - 19.37 
p----------

8/23/2000 15.01 NP - 18.64 
11/28/2000 15.15 NP - 18.50 
2/21/2001 14.97 NP - 18.68 
5/15/2001 15.00 NP - 18.65 
9/19/2001 15.58 NP - 18.07 
12/19/2001 13.72 NP - 19.93 
3/13/2002 13.58 NP - 20.07 
6/24/2002 14.62 NP - 19.03 
9/26/2002 17.30 NP - 16.35 
12/20/2002 15.78 NP - 17.87 
3/17/2003 13.84 NP - 19.81 
6/26/2003 14.45 NP - 19.20 
9/24/2003 15.25 NP - 18.40 
12/30/2003 14.03 NP - 19.62 
3/29/2004 14.04 NP - 19.61 
6/29/2004 14.85 NP - 18.80 
9/27/2004 15.35 NP - 18.30 

NOTES: 
If SPH Thickness equals 0.0 feet, then non-measurable sheen was observed 
NP- No measurable product 
NA - Not Applicable 
NM - Not Measured 
*- SPH Recovered for latest quarter monitored 
GWE = TOC -(DTW- (0.8 x DTP- DTW)) Where 0.8 =The density of the SPH 

SPH 
Recovered* 

(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table 1C 

Well 
Designation 

(TOC) 

B-1 

(34.68) 

B-2 

(35.35) 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 16.82 ! NP 17.86 -
5/22/2000 17.05 NP - 17.63 
8/22/2000 17.48 NP - 17.20 
11/27/2000 17.82 NP - 16.86 
2/20/2001 17.71 NP - 16.97 
5/15/2001 17.68 NP - 17.00 
9/18/2001 18.01 NP - 16.67 
12/20/2001 17.10 NP - 17.58 
3/13/2002 16.77 I NP - 17.91 
6/24/2002 17.32 NP - 17.36 
9/26/2002 17.74 NP - 16.94 
12/20/2002 17.57 NP - 17.11 
3/17/2003 16.97 NP - 17.71 
6/26/2003 17.24 NP - 17.44 
9/24/2003 17.77 NP i - 16.91 
12/30/2003 17.09 NP - 17.59 
3/29/2004 16.98 NP - 17.70 
6/29/2004 17.45 NP - 17.23 
9/27/2004 17.71 NP - 16.97 

2/14/2000 16.68 NP - 18.67 

5/22/2000 17.06 NP - 18.29 
8/22/2000 17.61 NP I 17.74 -
11/27/2000 17.97 NP - 17.38 
2/20/2001 17.82 NP - 17.53 
5/15/2001 17.74 NP - 17.61 
9/18/2001 18.23 NP - 17.12 

! 12/20/2001 17.06 NP - 18.29 
3/13/2002 16.80 NP - 18.55 
6/24/2002 17.44 NP - 17.91 
9/26/2002 17.99 NP - 17.36 
12/20/2002 18.06 NP - 17.29 
3/17/2003 17.03 NP - 18.32 
6/26/2003 17.29 NP - 18.06 

----

9/24/2003 18.03 NP - 17.32 
12/30/2003 17.38 NP - ! 17.97 
3/29/2004 16.89 NP - 18.46 
6/29/2004 17.62 NP - 17.73 
9/27/2004 18.09 NP - 17.26 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

8-3 
1(34.81) 

8-4 

1(34.70) 

Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 18.14 NP - 16.67 

5/22/2000 18.36 NP - 16.45 
8/22/2000 19.05 NP - 15.76 
11/27/2000 19.31 NP - 15.50 
2/20/2001 19.22 NP - 15.59 
5/15/2001 19.26 NP - 15.55 
9/18/2001 19.63 NP - 15.18 

--

12/20/2001 18.03 NP - 16.78 
3/13/2002 18.12 NP - 16.69 
6/24/2002 18.84 NP - 15.97 
9/26/2002 19.21 NP - 15.60 
12/20/2002 18.79 NP - 16.02 
3/17/2003 18.14 NP - 16.67 
6/26/2003 18.87 NP - 15.94 
9/24/2003 19.20 NP - - 15.61 
12/30/2003 18.22 NP I - 16.59 
3/29/2004 18.30 NP i 16.51 
6/29/2004 18.93 NP - 15.88 
9/27/2004 i 19.19 NP - 15.62 

2/14/2000 18.25 17.59 0.66 16.98 

5/22/2000 17.80 NP - 16.90 
8/22/2000 18.22 18.21 0.01 16.49 
11/27/2000 18.55 NP - 16.15 
2/20/2001 18.49 18.48 0.01 16.22 
5/15/2001 18.47 18.46 0.01 16.24 
9/18/2001 18.75 18.74 0.01 15.96 
12/20/2001 18.05 NP - 16.65 
3/13/2002 17.69 NP - 17.01 
6/24/2002 18.10 NP - 16.60 
9/26/2002 18.43 NP - 16.27 
12/20/2002 18.43 NP - 16.27 
3/17/2003 18.14 17.81 0.33 16.82 
6/26/2003 18.08 18.05 0.03 16.64 
9/24/2003 18.45 18.44 0.01 16.26 

12/30/2003 18.05 NP - 16.65 
3/29/2004 17.90 17.70 0.20 16.96 
6/29/2004 I 18.61 sheen - 16.09 
9/27/2004 18.46 NP - 16.24 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3 

0.5 
NA 
NA 
NA 
0.1 
0.1 
NA 
0.1 
NA 
NA 
NA 

0.01 
0.04 
NA 
NA 
0.1 
NA 
NA 
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Well 
Designation 

(TOC) 

8-5 

(34.83) 

8-6 
(35.49) 

Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 16.24 NP 
I 

18.59 -
5/22/2000 16.63 NP - 18.20 
8/22/2000 16.98 sheen - 17.85 
11/27/2000 17.36 NP - 17.47 
2/20/2001 17.23 NP - 17.60 
5/15/2001 17.18 NP - 17.65 
9/18/2001 17.49 NP - 17.34 
12/20/2001 16.68 NP - 18.15 
3/13/2002 16.28 NP - 18.55 
6/24/2002 16.88 NP - 17.95 
9/26/2002 17.28 NP - 17.55 
12/20/2002 17.43 NP I - 17.40 
3/17/2003 16.51 NP - 18.32 
6/26/2003 16.71 NP - 18.12 
9/24/2003 17.33 NP - 17.50 

·-·-

12/30/2003 16.86 NP - 17.97 
3/29/2004 16.33 NP - 18.50 
6/29/2004 16.99 NP - 17.84 
9/27/2004 17.35 NP - 17.48 

2/14/2000 16.53 NP - 18.96 

5/22/2000 16.95 
I 

NP 18.54 -
8/22/2000 17.40 NP - 18.09 
11/27/2000 17.80 NP - 17.69 
2/20/2001 17.64 NP - 17.85 
5/15/2001 17.56 NP - 17.93 
9/18/2001 17.95 NP - 17.54 
12/20/2001 17.02 NP - 18.47 
3/13/2002 16.57 NP - 18.92 
6/24/2002 17.22 NP - 18.27 I 
9/26/2002 17.71 NP - 17.78 
12/20/2002 17.80 NP - 17.69 
3/17/2003 16.81 NP - 18.68 
6/26/2003 17.04 NP - 18.45 
9/24/2003 17.73 I NP - 17.76 
12/30/2003 17.21 NP - 18.28 
3/29/2004 16.61 NP - 18.88 
6/29/2004 17.35 NP - 18.14 
9/27/2004 17.80 NP - 17.69 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

B-16 

(35.82) 

~-

B-17 

(35.61) 

Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 16.84 NP - 18.98 
-

5/22/2000 17.27 NP - 18.55 
8/22/2000 17.76 NP - 18.06 
11/27/2000 18.16 NP - 17.66 
2/20/2001 17.98 NP - 17.84 
5/15/2001 18.04 NP - 17.78 
9/18/2001 18.44 NP - 17.38 
12/20/2001 17.43 NP - 18.39 
3/13/2002 17.02 NP - 18.80 
6/24/2002 17.67 NP - 18.15 
9/26/2002 18.18 NP - 17.64 
12/20/2002 18.31 NP - 17.51 

I 3/17/2003 17.24 NP - 18.58 
6/26/2003 17.46 NP - 18.36 
9/24/2003 18.21 NP - 17.61 
12/30/2003 17.67 NP - 18.15 
3/29/2004 17.06 NP - 18.76 
6/29/2004 17.80 NP - 18.02 
9/27/2004 18.28 

I 

NP 17.54 -
2/14/2000 16.83 NP - 18.78 

5/22/2000 17.20 NP - 18.41 
8/22/2000 17.76 NP - 17.85 
11/27/2000 18.05 NP - 17.56 
2/20/2001 17.88 NP - 17.73 
5/15/2001 17.84 NP - 17.77 
9/18/2001 18.21 NP - 17.40 
12/20/2001 17.31 NP - 18.30 
3/13/2002 16.91 NP - 18.70 
6/24/2002 17.50 NP - 18.11 
9/26/2002 17.97 NP - 17.64 
12/20/2002 18.07 NP - 17.54 
3/17/2003 17.13 NP - 18.48 
6/26/2003 17.33 NP - 18.28 
9/24/2003 18.00 NP - 17.61 
12/30/2003 17.48 NP 

!------· 
18.13 -

3/29/2004 16.39 NP - 19.22 
6/29/2004 17.62 i NP - 17.99 
9/27/2004 18.03 I NP - 17.58 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

8-18 
(35.49) 

[(36.00) 

8-22 
(35.83) 

Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips - Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date Depth to SPH Thickness Groundwater Recovered* 
Gauged Groundwater (feet) (feet) Elevation (gallons) 

2/14/2000 18.55 NP - 16.94 NA 

512212000 18.66 NP - 16.83 NA 
8/22/2000 19.11 NP - 16.38 NA 
11/27/2000 19.43 NP - 16.06 NA 
2/20/2001 19.44 NP - 16.05 NA 
5/15/2001 19.43 NP - 16.06 NA 
9/18/2001 19.68 NP - 15.81 NA 
12/20/2001 ----Unable to Locate----
3/13/2002 ----Inaccessible- Covered with Sand----
6/24/2002 ----Inaccessible- Covered with Sand----
9/26/2002 ---TOC broken, bentonite blocking well---
12/20/2002 3.88 NP - 32.12 NA 
3/17/2003 Unable to access 
6/26/2003 Well blocked -5 feet bgs 
9/24/2003 Well blocked -5 feet bgs 
12/30/2003 Well blocked -5 feet bgs 
3/29/2004 Well blocked -5 feet bgs 
6/29/2004 Abandoned 
9/27/2004 Abandoned 

2/14/2000 17.91 NP - 17.92 1 

512212000 18.00 NP - 17.83 NA 
8/22/2000 18.66 18.65 0.01 17.18 NA 
11/27/2000 19.02 sheen - 16.81 0.1 
2/20/2001 19.02 18.99 0.03 16.83 NA 
5/15/2001 19.01 19.00 0.01 16.83 0.1 
9/18/2001 -------- Well Has Been Buried --------
12/20/2001 ----Well Damaged During Construction Activities----
3/13/2002 ----Well Damaged During Construction Activities----
6/24/2002 ----Well Damaged During Construction Activities----
9/26/2002 ----Well Damaged During Construction Activities----

----- Well Abandoned December 10, 2002 -----
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Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Well 
Designation Date 

(TOC) Gauged 

B-22A 1212012oo2 I 
!(34.87) 3/17/2003 

6/26/2003 
9/24/2003 
12/30/2003 
3/29/2004 
6/29/2004 
9/27/2004 

B-25 2/14/2000 

(35.78) 5/22/2000 
8/22/2000 
11/27/2000 
2/20/2001 
5/15/2001 

--· 

9/18/2001 
12/20/2001 
3/13/2002 
612412002 
9/26/2002 
12/20/2002 
3/17/2003 
6/26/2003 
9/24/2003 
12/30/2003 
3/29/2004 
6/29/2004 
9/27/2004 

B-27 2/14/2000 

(35.74) 5/22/2000 
: 8/22/2000 
11/27/2000 
2/20/2001 
5/15/2001 
9/18/2001 

12/20/2001 
3/13/2002 
6/24/2002 
9/26/2002 

12/20/2002 
3/17/2003 
6/26/2003 
9/24/2003 

I 12/30/2003 
3/29/2004 
6/29/2004 
912712004 I 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Depth to SPH Thickness Groundwater 
Groundwater (feet) (feet) Elevation 

19.10 NP - 15.77 
18.33 18.30 0.03 16.54 
18.72 18.69 0.03 16.15 
19.08 19.05 0.03 15.79 
18.52 NP - 16.35 
18.25 18.25 sheen 16.62 
18.78 NP - 16.09 
19.07 NP - 15.80 

18.39 NP - i 17.39 

17.67 NP - 18.11 
19.09 NP - 16.69 
19.51 NP - 16.27 
18.79 NP - 16.99 
19.54 NP- - 16.24 
19.86 NP - 15.92 

----Could Not Access----
18.52 NP - 17.26 
18.89 NP - 16.89 
19.33 NP - 16.45 
19.43 NP - 16.35 
18.65 NP - 17.13 
18.82 NP - 16.96 
19.24 NP - 16.54 
18.95 NP - 16.83 
18.42 NP - 17.36 

----Could Not Access----
19.25 NP - 16.53 

17.61 NP - 18.13 

17.76 NP - 17.98 
18.27 NP - 17.47 
18.71 NP - 17.03 
18.66 18.65 0.01 17.09 
18.74 18.66 0.08 17.06 
18.99 NP - 16.75 
18.66 NP - 17.08 
17.76 NP - 17.98 
18.09 NP - 17.65 
18.50 NP - I 17.24 
18.65 18.68 0.03 17.11 
17.91 17.90 0.01 17.84 
17.96 NP - 17.78 
18.51 : NP - 17.23 
18.21 NP - 17.53 
17.72 17.31 0.41 18.35 
18.03 NP - 17.71 
18.53 NP - 17.21 

SPH 

Recovered* 
(gallons) 

NA 
0.01 
0.05 
0.10 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
0.1 
0.2 
0.2 
0.3 
0.2 

0.02 
NA 
NA 
0.1 

0.01 
NA 
NA 
NA 
0.1 
NA 
NA 
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Well 
Designation 

(TOC) 

B-35 

(33.56) 

--

B-36 

_(_31.02) 

Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 15.71 NP - 17.85 

512212000 16.00 NP - 17.56 
8/22/2000 16.36 NP - 17.20 
11/27/2000 16.71 NP ! - 16.85 
2/20/2001 16.65 NP - 16.91 
5/15/2001 15.56 NP - 18.00 
9/18/2001 16.90 NP - 16.66 
12/20/2001 15.95 NP - 17.61 
3/13/2002 15.70 NP - I 17.86 
6/24/2002 16.22 NP - 17.34 
9/26/2002 16.64 NP - 16.92 
12/20/2002 16.48 NP - 17.08 
3/17/2003 15.91 NP - 17.65 
6/26/2003 16.13 NP - 17.43 
9/24/2003 16.67 NP - 16.89 
12/30/2003 16.04 ' NP 17.52 -
3/29/2004 15.81 NP - 17.75 
6/29/2004 16.33 NP - 17.23 
9/27/2004 16.61 NP - 16.95 

2/14/2000 14.33 NP - 16.69 

512212000 14.64 NP - 16.38 
812212000 15.28 NP - 15.74 
11/27/2000 15.55 NP - 15.47 
2/20/2001 15.48 NP - 15.54 

I 

f-· 
5/15/2001 15.47 NP - 15.55 
9/18/2001 15.83 NP - 15.19 
12/20/2001 14.17 NP - 16.85 
3/13/2002 14.31 NP - 16.71 
6/24/2002 15.06 I NP - 15.96 
9/26/2002 15.43 NP I 15.59 ' - ' 
12/20/2002 14.98 NP - 16.04 
3/17/2003 14.35 NP - 16.67 
6/26/2003 15.09 NP - 15.93 
9/24/2003 15.44 NP - 15.58 
12/30/2003 14.41 NP - 16.61 
3/29/2004 14.53 NP - 16.49 
6/29/2004 15.19 NP - 15.83 
9/27/2004 15.41 NP - 15.61 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

8-37 

(35.83) 

8-38 
(36.65) 

Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

Date 
Gauged 

I 2/14/2000 

5/22/2000 
8/22/2000 
11/27/2000 
2/20/2001 
5/15/2001 
9/18/2001 
12/20/2001 
3/13/2002 
6/24/2002 

I 9/26/2002 
12/20/2002 
3/17/2003 
6/26/2003 
9/24/2003 
12/31/2003 
3/29/2004 
6/29/2004 
9/27/2004 

9/26/2002 

12/20/2002 
3/17/2003 
6/26/2003 
9/24/2003 
12/30/2003 
3/29/2004 
6/29/2004 
9/27/2004 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Depth to SPH Thickness Groundwater 
Groundwater (feet) (feet) Elevation 

18.96 NP - 16.87 

19.05 NP - 16.78 
19.77 NP - 16.06 
20.18 NP - 15.65 
22.05 NP - 13.78 
20.16 NP - 15.67 

-------- Well Has Been Buried --------
----Could Not Locate----

19.09 NP - 16.74 
19.58 NP - 16.25 
20.00 NP - 15.83 
20.08 NP - 15.75 
19.17 i NP - 16.66 
19.52 NP - 16.31 
19.88 NP - 15.95 

----Well Covered with Ice----
19.07 NP - 16.76 
19.96 I NP - 15.87 
19.88 NP - 15.95 

20.91 20.69 0.22 15.74 

20.53 20.75 0.22 16.12 
19.71 NP - 16.94 
20.10 NP - 16.55 

Dry at 20.41 feet bgs 
19.93 NP - I 16.72 
dry NP I 

I - - I 
Dry at 20.23 feet bgs 

dry NP - -

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 
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Well 
Designation 

(TOC) 

B-40 

(34.70) 

~-

B-41 

(34.63) 

B-41A 

(35.13) 

Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 17.34 NP - 17.36 

5/22/2000 18.28 17.48 0.80 17.06 
8/22/2000 19.65 18.21 1.44 16.20 
11/27/2000 20.03 18.55 1.48 15.85 
2/20/2001 19.85 18.54 1.31 15.90 
5/15/2001 19.88 18.58 1.30 15.86 
9/18/2001 20.90 19.07 1.83 15.26 
12/20/2001 18.35 17.36 0.99 17.14 
3/13/2002 17.51 17.32 0.19 17.34 
6/24/2002 18.36 18.24 0.12 16.44 

--
9/26/2002 19.22 18.53 0.69 16.03 
12/20/2002 18.27 18.81 0.54 16.86 
3/17/2003 18_12 17.45 0.67 17.12 
6/26/2003 18.47 18.30 0.17 16.37 
9/24/2003 18.61 18.51 0.10 16.17 
12/30/2003 17.64 17.58 0.06 17.11 
3/29/2004 17.70 17.69 i 0.01 17.01 
6/29/2004 18.58 sheen - 16.05 
9/27/2004 18.76 sheen - 15.87 

2/14/2000 17.73 NP - 16.90 

5/22/2000 18.89 NP - 15.74 
8/22/2000 18.44 NP - 16.19 
11/27/2000 18.81 NP - 15.82 
2/20/2001 18.78 sheen - 15.85 
5/15/2001 18.78 NP - 15.85 
9/18/2001 -------- Well Has Been Buried --------
12/20/2001 16.86 NP - 17.77 

---
3/13/2002 20.07 20.03 0.04 14.59 
6/24/2002 20.54 20.52 0.02 14.11 
9/26/2002 18.75 18.72 0.03 15.90 

-----Well Abandoned December 9, 2002 -----

12/20/2002 19.13 NP - 16.00 

3/17/2003 18.40 NP - 16.73 
6/26/2003 18.73 NP - 16.40 
9/24/2003 19.10 NP - 16.03 
12/30/2003 18.61 NP - 16.52 
3/29/2004 18.32 NP - 16.81 
6/29/2004 18.82 NP - 16.31 
9/27/2004 19.11 NP - 16.02 

SPH 

Recovered* 
(gallons) 

I 1 

5.5 
0.6 
1.25 
1.3 

0.85 
1 

0.65 
0.85 
0.30 
0.46 
0.57 
0.30 
0_10 
0.10 
0.10 
0.10 
NA 

0.10 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

DW-1 

(35.93) 

DW-2 
(36.05) 

-'---... 

Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips - Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 18.87 I NP - 17.06 

5/22/2000 18.94 i NP - 16.99 
8/22/2000 19.51 NP - 16.42 
11/27/2000 19.88 NP - 16.05 
2/20/2001 19.83 NP - I 16.10 
5/15/2001 19.87 NP - 16.06 
9/18/2001 20.19 NP - 15.74 
12/20/2001 19.56 NP - 16.37 
3/13/2002 18.96 NP - 16.97 

·--·--~·--. ---

6/24/2002 19.38 NP - 16.55 
~--·· 

9/26/2002 19.77 NP - 16.16 
12/20/2002 19.77 NP - 16.16 
3/17/2003 18.85 NP - 17.08 
6/26/2003 19.33 NP - 16.60 
9/24/2003 19.66 

~----~·~--

NP - 16.27 
12/30/2003 19.27 NP - 16.66 
3/29/2004 18.87 NP - 17.06 
6/29/2004 19.39 NP - 16.54 
9/27/2004 i 19.69 NP - 16.24 I ,L_. 
2/14/2000 18.91 NP - 17.14 

I 512212ooo 19.03 NP - 17.02 
8/22/2000 19.62 NP - 16.43 
11/27/2000 10.01 NP - 26.04 
2/20/2001 20.02 NP - 16.03 
5/15/2001 20.00 NP - 16.05 
9/18/2001 20.35 NP - 15.70 

:----~~· 
I I 12/20/2001 19.62 NP - 16.43 

3/13/2002 19.06 NP - 16.99 
6/24/2002 19.44 NP - 16.61 
9/26/2002 19.85 NP - 16.20 
12/20/2002 19.88 NP - 16.17 
3/17/2003 18.97 NP - 17.08 
6/26/2003 19.40 NP - 16.65 
9/24/2003 19.78 NP - 16.27 
12/30/2003 19.37 NP - 16.68 
3/29/2004 18.97 NP - 17.08 
6/29/2004 19.46 NP - 16.59 
9/27/2004 19.85 NP - 16.20 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOG) 

EX-39 

(33.09) 

EX-398 
(34.63) 

--

IT-E 

(36.07) 

Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips - Willbridge Terminal 
Portland, Oregon 

Depth to SPH SPH 

Date Depth to SPH Thickness Groundwater Recovered* 
Gauged Groundwater (feet) (feet) Elevation (gallons) 

2/14/2000 17.42 17.09 0.33 15.93 10 

5/22/2000 17.35 17.29 0.06 15.79 5 
8/22/2000 17.98 17.95 0.03 15.13 0.1 
11/27/2000 18.38 sheen - 14.71 0.1 
2/20/2001 18.49 18.36 0.13 14.70 2.55 
5/15/2001 19.29 18.19 1.10 14.68 5.0 
9/18/2001 --------Well Has Been Buried --------
12/20/2001 ----Well Damaged During Construction Activities----
3/13/2002 ----Well Damaged During Construction Activities----
6/24/2002 ----Well Damaged During Construction Activities----
9/26/2002 ----Well Damaged During Construction Activities----

----- Well Abandoned December 9, 2002 -----
12/20/2002 18.85 18.87 0.02 15.80 0.10 
3/17/2003 18.15 18.13 0.02 16.50 I 0.10 
6/26/2003 18.71 18.71 sheen 15.92 0.05 
9/24/2003 18.98 NP - 15.65 NA 
12/30/2003 18.30 sheen sheen 16.33 NA 
3/29/2004 18.12 NP - 16.51 NA 
6/29/2004 18.37 NP - 16.26 NA 
9/27/2004 18.83 NP - 17.24 NA 

2/14/2000 19.01 NP ' - 17.06 NA 

5/22/2000 19.03 NP - 17.04 NA 
8/22/2000 19.93 NP - 16.14 NA 
11/27/2000 20.12 NP - 15.95 NA 
2/20/2001 20.11 .NP - 15.96 NA 
5/15/2001 20.29 NP I - 15.78 NA 
9/18/2001 20.65 NP - 15.42 NA 
12/20/2001 ----Could Not Access Well----
3/13/2002 19.31 NP - C16.76 NA 
6/24/2002 19.80 NP - 16.27 NA 
9/26/2002 20.18 NP - 15.89 NA 
12/20/2002 19.95 NP - 16.12 NA 
3/17/2003 19.25 NP - 16.82 NA 
6/26/2003 19.68 NP - 16.39 NA 
9/24/2003 20.01 NP - 16.06 NA 
12/30/2003 19.45 NP - 16.62 NA 
3/29/2004 19.28 NP - 16.79 NA 
6/29/2004 19.79 NP - 16.28 NA 
9/27/2004 20.05 I NP - 16.02 NA 
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Well 
Designation 

(TOC) 

IT-W 

(35.99) 

--

t--

P-1 

!(18.24) 

Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 17.46 NP - 18.53 

5/22/2000 17.75 NP - 18.24 
8/22/2000 18.17 NP - 17.82 
11/27/2000 18.51 NP - 17.48 
2/20/2001 18.43 NP - 17.56 
5/15/2001 18.33 NP - 17.66 

-
9/18/2001 18.68 NP - 17.31 
12/20/2001 

-r---c 
17.76 NP - 18.23 

3/13/2002 17.50 NP - 18.49 
6/24/2002 17.98 NP - 18.01 
9/26/2002 18.40 NP - 17.59 
12/20/2002 18.28 NP - 17.71 

' 3/17/2003 17.70 r NP - 18.29 
6/26/2003 17.94 NP - 18.05 
9/24/2003 18.42 NP - 17.57 
12/30/2003 17.81 NP - 18.18 
3/29/2004 17.61 NP - 18.38 
6/29/2004 18.10 NP - 17.89 
9/27/2004 18.45 I NP - 17.54 

2/14/2000 6.26 NP - 11.98 

5/22/2000 6.89 NP - 11.35 
8/22/2000 10.51 NP - 7.73 
11/27/2000 8.62 NP - 9.62 
2/20/2001 9.14 NP - 9.10 
5/15/2001 9.17 NP - 9.07 
9/18/2001 9.97 NP - 8.27 
12/20/2001 6.01 NP - 12.23 
3/13/2002 7.07 NP I 11.17 -
6/24/2002 5.89 NP - 12.35 
912612002 9.13 NP - 9.11 
12/20/2002 7.87 NP - 10.37 
3/17/2003 8.38 NP - 9.86 
6/26/2003 Dry at 1 0 feet bgs 
9/24/2003 9.62 NP - I 8.62 
12/30/2003 7.21 NP - 11.03 
3/29/2004 8.17 NP - 10.07 
612912oo4 I 7.89 NP - 10.35 
9/27/2004 9.19 NP - 9.05 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

P-2 

(17.85) 

RES-N 

(38.58) 

Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 4.18 NP - 13.67 

5/22/2000 4.66 NP - 13.19 
8/22/2000 5.27 NP - 12.58 
11/27/2000 5.28 NP - 12.57 
2/20/2001 5.32 NP - 12.53 
5/15/2001 5.18 NP - 12.67 
9/18/2001 5.50 NP - 12.35 
12/20/2001 4.21 NP - 13.64 
3/13/2002 4.40 NP - 13.45 
6/24/2002 3.26 NP - 14.59 
9/26/2002 5.74 NP 

I 12.11 -
12/20/2002 5.93 NP - 11.92 
3/17/2003 4.84 NP - i 13.01 
6/26/2003 5.31 

' 
NP - 12.54 

9/24/2003 5.70 NP - 12.15 
12/30/2003 4.66 NP - 13.19 
3/29/2004 4.97 NP - 12.88 
6/29/2004 5.35 NP - 12.50 
9/27/2004 5.95 NP - 11.90 

2/14/2000 20.90 NP - 17.68 

5/22/2000 21.01 NP - 17.57 
8/22/2000 21.58 NP - 17.00 
11/27/2000 21.95 NP - 16.63 
2/20/2001 21.98 NP - 16.60 
5/15/2001 21.94 NP - 16.64 
9/18/2001 22.27 NP - 16.31 
12/20/2001 21.55 NP - 17.03 
3/13/2002 21.02 NP - 17.56 
6/24/2002 21.41 NP - 17.17 
9/26/2002 21.79 NP - 16.79 
12/20/2002 21.83 NP - 16.75 
6/26/2003 21.35 NP - 17.23 
9/24/2003 21.72 NP I 16.86 -
12/30/2003 21.34 NP - 17.24 
3/29/2004 20.93 NP - 17.65 
9/27/2004 21.15 NP - 17.43 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table 1C 

Well 
Designation 

(TOG) 

RES-0 

(36.03) 

r---

U-2 
-

(35.02) 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 16.89 NP - 19.14 

512212000 17.29 NP - 18.74 
8/22/2000 17.86 NP - 18.17 
11/27/2000 18.38 NP - 17.65 
2/20/2001 NM NP - -
5/15/2001 18.04 NP - 17.99 
9/18/2001 18.43 NP - 17.60 
12/20/2001 17.63 I NP - 18.40 
3/13/2002 16.87 NP - 19.16 
6/24/2002 18.52 NP - 17.51 
9/26/2002 19.23 NP - 16.80 
12/20/2002 18.35 NP - 17.68 
3/17/2003 ' 17.18 NP - 18.85 
6/26/2003 17.40 NP - 18.63 
9/24/2003 18.25 NP - 17.78 
12/30/2003 17.56 NP - 18.47 
3/29/2004 16.74 NP - 19.29 
612912004 No Access To Well 
912712004 No Access To Well 

2/14/2000 15.31 NP 
I 

19.71 -
512212000 15.41 NP - 19.61 
8/22/2000 16.13 NP - 18.89 
11/27/2000 16.81 NP - 18.21 
2/20/2001 16.81 NP - 18.21 

i 5/15/2001 
1--

16.82 NP - 18.20 
9/18/2001 17.20 NP - 17.82 
12/20/2001 16.99 NP - 18.03 
3/13/2002 15.59 NP - 19.43 
6/24/2002 15.80 NP - 19.22 
9/26/2002 16.50 NP - 18.52 
12/20/2002 16.95 NP - 18.07 
3/17/2003 15.77 NP - ; 19.25 
6/26/2003 15.89 NP - 19.13 
9/24/2003 16.42 NP 18.60 I -
12/30/2003 16.28 ! NP 18.74 -
3/29/2004 15.06 NP - 19.96 
612912004 15.79 NP - 19.23 
9/27/2004 16.30 NP - 18.72 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Well 
Designation 

(TOC) 

U-3 

(35.25) 

U-4 
(34.46) 

Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 12.95 NP - 22.30 

5/22/2000 13.55 NP - 21.70 
812212000 14.19 NP - 21.06 
11/27/2000 15.68 NP - 19.57 
2/20/2001 14.38 NP I - 20.87 
5/15/2001 14.26 NP - 20.99 
9/18/2001 14.89 NP - 20.36 
12/20/2001 13.22 NP - 22.03 
3/13/2002 13.01 NP - 22.24 
6/24/2002 13.57 NP - 21.68 
9/26/2002 14.39 NP - 20.86 

12/20/2002 14.23 NP - 21.02 
3/17/2003 13.97 NP - 21.28 
6/26/2003 13.56 NP - 21.69 
9/24/2003 14.54 NP - 20.71 
12/30/2003 13.41 NP I - 21.84 
3/29/2004 12.83 NP - 22.42 
6/29/2004 14.75 NP - 20.50 
9/27/2004 14.21 NP - 21.04 

2/14/2000 . 15.86 15.77 0.09 18.67 

5/22/2000 16.03 NP - 18.43 
8/22/2000 16.38 NP - 18.08 
11/27/2000 16.83 NP - 17.63 
2/20/2001 16.85 sheen 17.61 I -
5/15/2001 16.61 16.57 0.04 17.88 
9/18/2001 19.96 sheen I 14.50 -
12/20/2001 16.37 16.30 0.07 18.15 
3/13/2002 15.60 NP - 18.86 
6/24/2002 15.50 NP - 18.96 
9/26/2002 17.64 NP - 16.82 
12/20/2002 16.77 NP - 17.69 
3/17/2003 16.05 15.80 0.25 18.61 
6/26/2003 16.10 15.98 0.12 18.46 
9/24/2003 16.68 16.61 0.07 17.84 
12/30/2003 16.28 NP - 18.18 
3/29/2004 15.45 15.43 0.02 19.03 
6/29/2004 16.14 NP - 18.32 
912712004 16.55 NP - 17.91 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.5 

NA 
NA 
NA 
NA 
0.1 
0.1 

0.11 
0.11 
0.06 
NA 
NA 

0.35 
0.18 
0.1 
NA 
0.2 
NA 
NA 
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Well 
Designation 

(TOC) 

U-5 

(34.13) 

U-SA 

(33.77) 

Table 1C 

TABLE1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Depth to SPH 

Date Depth to SPH Thickness Groundwater 
Gauged Groundwater (feet) (feet) Elevation 

2/14/2000 17.85 NP - 16.28 

5/22/2000 18.03 NP - 16.10 
8/22/2000 19.02 NP - 15.11 
11/27/2000 19.03 NP - 15.10 
2/20/2001 19.44 NP - 14.69 
5/15/2001 19.57 19.22 0.35 14.84 
9/18/2001 20.04 20.02 0.02 14.11 
12/20/2001 ----Unable to Locate----
3/13/2002 ----Inaccessible - Covered by Sand----
6/24/2002 ----Inaccessible- Covered by Sand----
9/26/2002 19.63 19.41 0.22 14.68 
12/20/2002 19.49 NP - 14.64 
3/17/2003 17.99 NP - 16.14 
6/26/2003 ' 19.17 NP - 14.96 
9/24/2003 19.42 NP - 14.71 
12/30/2003 18.80 NP - 15.33 
3/29/2004 18.39 NP - 15.74 
6/29/2004 19.00 NP - 15.13 
9/27/2004 19.14 Sheen - 14.99 

2/14/2000 6.46 NP - 27.31 

5/22/2000 7.00 6.99 0.01 26.78 
8/22/2000 8.58 8.57 0.01 25.20 
11/27/2000 9.71 NP - 24.06 
2/20/2001 9.04 NP - 24,73 
5/15/2001 8.99 sheen - I 24.78 
9/18/2001 10.29 ' sheen 23.48 -
12/20/2001 7.81 NP - 25.96 
3/13/2002 6.51 NP - 27.26 
6/24/2002 7.60 NP - 26.17 
9/26/2002 9.31 NP - 24.46 
12/20/2002 9.43 NP - 24.34 
3/17/2003 7.03 NP - 26.74 
6/26/2003 7.41 NP - 26.36 
9/24/2003 9.16 NP - 24.61 
12/30/2003 7.79 NP - 25.98 
3/29/2004 6.49 NP - 27.28 
6/29/2004 7.76 7.75 0.01 26.02 
9/27/2004 9.03 8.98 0.05 24.78 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 

0.65 
0.6 

0.20 
0.42 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

1 
0.1 
0.1 
0.1 
NA 
0.1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

--

NA 
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Table 1C 

TABLE 1C 
GROUNDWATER ELEVATION AND SPH REMOVAL DATA 

ConocoPhillips- Willbridge Terminal 
Portland, Oregon 

Well Depth to SPH 
Designation Date Depth to SPH Thickness Groundwater 

(TOC) Gauged Groundwater (feet) (feet) Elevation 

U-10 1 6/26/2003 4.76 NP - NM 

! 9/24/2003 5.00 NP - NM 
12/30/2003 3.65 NP - NM 
3/29/2004 4.45 NP - NM 
9/27/2004 5.03 NP - NM 

U-11 6/26/2003 3.30 NP - NM 

9/24/2003 3.29 NP - NM 
12/30/2003 2.51 NP - NM 

--

3/29/2004 2.94 NP - NM 
9/27/2004 3.91 NP - NM 

U-12 6/26/2003 3.08 NP - NM 

9/24/2003 3.17 NP - NM 
12/30/2003 2.98 NP - NM 
3/29/2004 2.97 NP - NM 
9/27/2004 i 4.14 NP - NM 

NOTES: 
NP = No measurable product 
NA = Not Applicable 
NM = Not Measured 
* = SPH Recovered for latest quarter monitored 
- = No Measurable Product Thickness 
GWE = TOC -(DTW- (0.8 x DTP- DTW)) Where 0.8 =The density of the SPH 

SPH 

Recovered* 
(gallons) 

NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
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Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-

Well/Sample Date Benzene Toluene benzene Xylenes 

Identification Sampled (j.Jg/1) (j.Jg/1) (j.Jg/1) (j.Jg/1) 

CHEVRON 
B-7 02/18/00 NO 20.1 NO 44.8 

05/23/00 NO 0.678 1.41 1.22 
dup 05/23/00 NO 0.691 1.06 NO 

08/25/00 NS/F NS/F NS/F NS/F 
11/30/00 NS/S NS/S NS/S NS/S 
02/22/01 0.690 0.736 NO NO 
05/17/01 NO 0.700 NO NO 
03/20/03 NO 0.740 NO NO 
09/29/03 <0.500 0.870 <0.500 1.93 
03/30/04 <0.500 0.750 <0.500 <1.00 

B-9 05/23/00 NO 0.535 0.737 NO 
08/25/00 NO NO NO NO 
11/30/00 NO NO NO NO 
02/22/01 NO NO NO NO 
05/17/01 NO NO 

I 

NO NO 
09/19/01 NO NO 0.913 NO 
03/21/02 NO NO NO NO 
09/24/02 NO NO NO NO 
03/20/03 NO NO NO NO 
03/30/04 <0.500 0.560 I <0.500 <1.00 
10/06/04 <0.500 <0.500 <0.500 <1.00 

B-10 02/18/00 3.85 4.42 8.78 14.7 
dup 02/18/00 3.72 4.1 7.8 13.8 

05/23/00 3.72 4.1 7.8 13.8 
dup 05/23/00 1.2 2.93 4.14 6.53 

08/25/00 1.40 2.80 1.45 4.80 
11/30/00 1.20 2.69 NO 4.60 
02/23/01 3.74 0.983 3.94 6.78 
05/17/01 4.87 1.25 4.36 8.56 
09/19/01 0.711 NO 1.80 2.50 
03/21/02 3.15 2.60 1.19 2.43 
09/24/02 1.41 1.43 0.753 2.46 
03/20/03 0.680 1.76 NO 2.34 
09/29/03 2.26 1.60 0.781 4.29 
03/30/04 <0.500 1.42 <0.500 2.66 
10/06/04 0.810 2.62 <0.500 6.55 

B-11 02/18/00 29.2 6.14 4.36 14.1 
05/23/00 7.45 4.95 1.42 8.52 
08/25/00 11.2 6.53 2.39 11.2 
11/30/00 8.72 5.36 NO NO 
02/22/01 24.2 2.13 5.11 8.98 
05/17/01 17.9 2.77 I 6.46 11.4 
03/30/04 i 9.20 4.74 0.790 5.90 
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Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-
Well/Sample Date Benzene Toluene benzene Xylenes 
Identification Sampled ()Jg/1) ()Jg/1) ()Jg/1) ()Jg/1) 

B-14 02/18/00 119 18.1 80 38 
05/23/00 125 15.9 69.2 30.7 
08/25/00 382 44.6 194 70.3 
11/30/00 292 37.3 ! 148 52.4 
02/22/01 402 229 42.6 78.2 
05/17/01 332 190 37.4 56.2 

B-19 03/20/03 7.76 2.09 0.620 2.51 
09/29/03 

! 5.93 1.98 1.56 7.44 
03/29/04 2.26 1.32 <0.500 2.88 

B-20 03/20/03 ND ND ND ND 
09/29/03 <0.500 <0.500 <0.500 1.38 
03/30/04 <0.500 <0.500 <0.500 <1.00 

---·-
B-21 09/19/01 ND ND 1.47 ND 

' 03/21/02 ND 0.679 ND I ND 
09/24/02 ND 1.20 0.517 1.20 
03/20/03 I ND ND ND ND 
09/29/03 0.659 1.3 <0.500 2.20 
03/29/04 <0.500 0.720 <0.500 <1.00 
10/06/04 <0.500 <0.880 <0.500 <1.00 

B-26 03/30/04 <0.500 <0.500 I <0.500 <1.00 
B-28 02/18/00 0.754 0.368 0.545 0.986 

05/23/00 ND ND ND ND 
08/25/00 ND ND ND ND 
11/30/00 ND ND ND ND 
02/23/01 ND ND ND ND 
05/17/01 ND ND ND ND 

-
' 09/20/01 2.12 2.93 ND ND 

03/21/02 ND ND ND ND 
09/24/02 ND ND ND ND 
03/20/03 ND ND ND ND 
09/29/03 0.699 <0.500 1.04 <1.00 
03/29/04 <0.500 <0.500 0.930 <1.00 

B-29 09/20/01 1.30 ND 0.710 ND 
03/21/02 ND ND I ND ND 
09/24/02 I ND ND ND ND 
03/20/03. ND ND ND ! ND 
09/29/03 <0.500 <0.500 <0.500 <1.00 
03/29/04 <0.500 <0.500 <0.500 <1.00 
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Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-

Well/Sample Date Benzene Toluene benzene Xylenes 

Identification Sampled (JJg/1) (JJg/1) (J..Jg/1) ()Jg/1) 

8-30 02/18/00 38.9 5.29 2.44 10.3 
05/23/00 18.8 2.53 0.682 4.57 
08/25/00 81.2 I 12.5 2.35 21.9 
11/30/00 I 59.6 10.0 1.92 18.8 
02/23/01 61.6 5.31 9.52 19.4 

dup** 02/23/01 61.8 3.24 9.23 16.0 
05/17/01 95.1 4.12 18.0 14.6 
09/20/01 38.7 NO I 5.66 NO 

dup 09/20/01 38.6 NO 6.18 NO 
03/21/02 113 17.0 6.09 24.2 
09/24/02 30.1 6.60 1.56 12.0 

dup*** 09/24/02 : 28.0 6.42 1.44 11.3 
03/20/03 17.3 4.49 0.500 5.96 

dup* 03/20/03 17.4 4.43 0.510 6.68 
09/29/03 32.6 7.34 1.62 12.2 
03/29/04 15.6 3.13 1.16 7.07 

dup 03/29/04 17.5 3.38 1.24 7.32 
8-32 03/20/03 I NO NO NO NO 

09/29/03 <0.500 <0.500 0.636 <1.00 
03/29/04 <0.500 <0.500 <0.500 <1.00 

8-33 03/20/03 NO NO NO NO 
09/29/03 0.558 0.735 <0.500 1.35 
03/30/04 <0.500 <0.500 I <0.500 <1.00 

CR-1 09/20/01 NO NO NO NO 
03/21/02 NO NO NO I NO 

I 09/24/02 NO NO NO NO 
03/20/03 NO NO NO NO 
09/29/03 <0.500 <0.500 <0.500 <1.00 
03/30/04 25.8 1.13 120 9.06 
10/06/04 <0.500 <0.500 I <0.500 <1.00 

CR-8 02/18/00 0.314 0.673 3.82 6.55 
1 05/23/00 NO NO NO I NO 

08/25/00 NO NO NO NO 
11/30/00 NO NO NO NO 
02/22/01 NO NO NO NO 
05/16/01 NO 0.841 0.519 1.77 
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Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS - BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-

Well/Sample Date Benzene Toluene benzene Xylenes 

Identification Sampled (j..Jg/1) (j..Jg/1) (j..Jg/1) (j..Jg/1) 

CR-9 02/18/00 NO I NO NO NO I 

05/23/00 NO NO NO NO 
08/25/00 ND NO NO NO 

dup 08/25/00 NO NO NO NO 

f--- I 11/30/00 NO ND NO NO 
dup 11/30/00 NO NO NO NO 

02/22/01 NO NO NO NO 
05/16/01 ND NO NO I NO I 

dup 05/16/01 NO NO NO 
I 

NO 
·--

CR-11 02/18/00 81 4.95 4.41 6.17 
05/23/00 40.2 ! 1.95 2.54 NO __ 
08/25/00 107 5.30 22.1 8.41 
11/30/00 NS/S NS/S NS/S NS/S 

l 02/22/01 84.2 3.24 2.47 6.25 
05/16/01 119 5.85 4.43 14.3 

TB-LB 02/22/01 NO NO NO NO 
05/16/01 ND NO NO NO 
09/19/01 NO NO NO I NO 
03/21/02 1.16 3.9 NO 1.95 
09/24/02 NO NO NO NO 
03/20/03 NO NO NO NO 
09/29/03 <0.500 <0.500 <0.500 <1.00 
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Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-

Well/Sample Date Benzene Toluene benzene Xylenes 

Identification Sampled ((.Jg/1) ((.Jg/1) ((.Jg/1) ((.Jg/1) 

Kinder Morgan 
MW-8 02/16/00 I 9.79 2.51 7.97 12.1 

05/31/00 16.6 3.85 3.05 10.2 
08/24/00 26.0 5.78 : 28.2 24.0 

I 12/01/00 17.8 4.59 3.19 11.1 
02/22/01 11.4 NO 2.79 8.88 
05/16/01 15.1 1.18 2.79 6.4 
09/21/01 13.0 1.08 9.54 7.66 
03/14/02 1.95 I 1.09 0.618 2.22 

dup 03/14/02 1.96 0.955 NO 1.93 
09/27/02 

' 
4.85 2.30 0.819 4.25 

03/18/03 3.12 NO NO 2.24 
dup' 03/18/03 2.36 NO NO 2.62 

09/24/03 5.00 1.20 0.759 7.05 
03/30/04 <0.500 <0.500 <0.500 <1.00 

- ~ 

09/27/04 3.03 0.576 <0.500 1.80 
dup 09/27/04 3.25 <0.500 <0.500 1.75 

MW-10 02/16/00 6.6 ' 2.33 0.996 3.33 
05/31/00 6.78 0.794 NO 1.02 

! 08/24/00 NO NO NO I NO 
12/01/00 5.40 1.32 NO 1.78 
02/22/01 1.15 NO 1.15 1.98 
05/16/01 11.6 0.894 1.42 2.92 

MW-11 02/16/00 5260 2360 2580 11200 
05/31/00 4120 1460 2720 9290 
08/24/00 2490 787 2020 5960 

I 12/01/00 2330 755 1610 5420 
02/22/01 3520 2230 1230 8130 
05/16/01 3800 2510 1290 8980 

-
MW-13 02/16/00 NO 0.392 NO 0.903 

05/31/00 NO NO NO NO 
08/24/00 NO NO NO NO 
12/01/00 NO I NO NO NO 

dup 12/01/00 NO NO NO NO 
02/22/01 NO NO NO NO 
05/16/01 NO NO NO NO 
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Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-

Well/Sample Date Benzene Toluene benzene Xylenes 

Identification Sampled (J.lg/1) (J.lg/1) (J.lg/1) (J.lg/1) 

MW-15 02/17/00 2.89 I 0.493 0.442 1.15 
05/30/00 NO NO NO NO 
08/24/00 NO NO NO NO 
12/01/00 NO NO NO NO 
02/22/01 NO NO NO NO 
05/16/01 NO NO NO NO 

MW-21 02/17/00 NO 1.21 0.997 3.36 
05/30/00 NO NO I NO NO 
08/23/00 NO NO I NO NO 
12/01/00 NO NO NO NO 
02/22/01 NO I NO NO NO 
05/16/01 NO NO NO i NO i 

MW-22 02/17/00 2060 2060 4720 13200 
' 

----[-------- ----~-

05/30/00 2140 1560 4240 9150 
08/23/00 1670 1500 3670 7720 
12/01/00 1450 1330 3960 8280 
02/21/01 NS/S NS/S NS/S NS/S 
05/16/01 NS/F NS/F NS/F NS/F 

MW-23 02/17/00 NS/F NS/F NS/F NS/F 
05/30/00 NS/F I NS/F NS/F NS/F I 

08/23/00 NS/F NS/F NS/F NS/F 
---

12/01/00 NS/F NS/F NS/F NS/F 
02/22/01 76.8 102 12.6 90.4 
05/16/01 NS/S NS/S NS/S NS/S 

MW-25 09/21/01 NO NO NO NO 
03/14/02 NO NO NO NO 
09/27/02 NO NO NO NO 
03/18/03 NO I NO NO NO 
09/29/03 <0.500 <0.500 <0.500 

' 
<1.00 r---

03/30/04 <0.500 <0.500 <0.500 <1.00 
09/27/04 <0.500 <0.500 <0.500 <1.00 
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Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-

Well/Sample Date Benzene Toluene benzene Xylenes 

Identification Sampled (IJg/1) (j.Jg/1) (j.Jg/1) (IJg/1) 

MW-26 02/17/00 1.31 4.01 18.6 26.2 
dup 02/17/00 1.04 3.11 11.9 17.1 

05/30/00 NO 7.11 7.4 9.62 
08/23/00 NO 3.67 I 10.8 I 3.54 

dup 08/23/00 NO 4.81 15.9 6.20 
12/01/00 3.43 29.8 7.28 15.6 

I 02/21/01 NS/S NS/S NS/S NS/S 
05/17/01 15.1 8.76 10.1 10.6 
09/27/02 ! 7.66 I 7.24 5.90 6.44 

--
03/18/03 9.11 NO 1.57 4.80 
09/24/03 2.18 <0.500 2.90 12.7 
03/30/04 <0.500 <0.500 <0.500 1.67 
09/27/04 2.41 1.42 4.64 7.57 

MW-28 02/16/00 1.29 3.13 8.26 14.7 
05/30/00 NS/S NS/S NS/S NS/S 
08/23/00 NS/S NS/S NS/S NS/S 
12/01/00 NS/S NS/S NS/S NS/S 

----
02/21/01 NS/F NS/F NS/F NS/F 
05/16/01 NS/S NS/S NS/S I NS/S 

-
MW-31 02/16/00 0.579 0.629 0.481 1.51 

05/30/00 NO NO NO NO 
08/23/00 NO ' NO NO NO 
12/01/00 NO NO NO NO 
02/22/01 NO NO NO NO 

j 05/17/01 NO ND ND NO 
MW-32 02/16/00 NO 0.608 0.379 1.31 

05/30/00 I NO ND ND NO 
08/23/00 NO I ND ND NO 
12/01/00 NO NO NO NO 
02/22/01 NO ND ND NO 
05/16/01 NO ND ND NO 
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Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS - BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-
Well/Sample Date Benzene Toluene benzene Xylenes 
Identification Sampled (~g/1) (~g/1) (~g/1) (~g/1) 

MW-33 02/16/00 ND 0.718 0.589 1.21 
05/30/00 ND ND ND ND 
08/24/00 ND ND ND ND 
11/30/00 ND ND ND ND 
02/22/01 ND ND ND ND 

dup 02/22/01 ND ND ND ND 
05/16/01 ND ) ND ND ND 
09/21/01 ND ND I ND ND 
03/14/02 ND ND ND ND 
09/27/02 ND ND ND ND 
03/18/03 ND ND ND ND 
09/24/03 <0.500 <0.500 <0.500 <1.00 
03/29/04 <0.500 <0.500 <0.500 <1.00 

I 09/27/04 <0.500 I <0.500 <0.500 <1.00 
MW-34 09/21/01 ND ND I ND ND 

03/14/02 ND ND ND ND 
09/27/02 ND ND ND ND 
03/18/03 ND ND ND ND 
09/24/03 <0.500 <0.500 <0.500 <1.00 
03/29/04 <0.500 <0.500 <0.500 <1.00 
09/27/04 <0.500 I <0.500 <0.500 <1.00 

MW-36 02/16/00 0.322 2.36 I 1.32 6.29 ) 

05/31/00 ND ND ND ND 
08/24/00 ND ND ND ND 
11/30/00 ND ND 0.548 ND 
02/21/01 ND ND ND I ND 
05/16/01 0.882 ND ND ND 
09/21/01 ND ND ND ND 
03/13/02 ND ND ND ND ... 

03/18/03 ND ND ND ND 
09/24/03 0.727 <0.500 <0.500 1.38 
03/29/04 <0.500 <0.500 <0.500 <1.00 
09/27/04 <0.500 <0.500 <0.500 <1.00 
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Table2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-
Well/Sample Date Benzene Toluene benzene Xylenes 

Identification Sampled (J.lg/1) (J.lg/1) (J.lg/1) (J.lg/1) 

MW-37 02/16/00 1.06 0.456 0.492 1.78 

I 05/30/00 33 0.957 NO 2.1 
dup 05/30/00 31.4 0.775 0.786 1.72 

08/24/00 40.9 0.731 NO 1.44 
11/30/00 10.7 0.594 NO NO 
02/21/01 NO I NO I NO NO 

1---- 05/16/01 0.691 NO 0.740 1.25 
09/21/01 NO NO 1.04 1.31 
09/27/02 NO NO NO NO 

dup 09/27/02 NO NO ND NO 
I 03/18/03 NO NO NO l NO 

09/24/03 NS/F NS/F NS/F NS/F 
09127104 <0.500 <0.500 <0.500 <1.00 

MW-39 09/27/04 <0.500 <0.500 <0.500 7.45 
MW-40 02/16/00 NO I 0.424 0.492 0.759 

05/30/00 NO NO NO NO 
08/24/00 NO NO NO NO 

I 11/30/00 NO NO NO NO 
02/21/01 NO NO NO j NO 
05/16/01 NO NO 0.505 NO 

--
09/21/01 NO NO NO NO 
03/13/02 NO I NO 

c--~----

NO NO 
09/27/02 NO NO NO NO 
03/18/03 NO NO I NO NO i 

09/24/03 <0.500 <0.500 <0.500 <1.00 
dup 09/24/03 <0.500 <0.500 <0.500 <1.00 

03/29/04 <0.500 <0.500 <0.500 <1.00 
dup 03/29/04 <0.500 <0.500 <0.500 <1.00 

09/27/04 <0.500 <0.500 <0.500 <1.00 
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Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS - BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-
Well/Sample Date Benzene Toluene benzene Xylenes 
Identification Sampled (J.Jg/1) (J.Jg/1) (J.Jg/1) (J.Jg/1) 

CONOCOPHILLIPS 
B-4 05/26/00 82.3 12.7 4 14.8 

dup 05/26/00 74.8 10.7 2.77 10.3 
08/23/00 NS/F NS/F NS/F I NS/F 
11/29/00 7.04 5.81 2.10 8.09 
02/20/01 NS/F NS/F NS/F NS/F 
05/17/01 NS/F I NS/F NS/F NS/F 
09/26/02 16.5 8.36 5.14 27.6 
09/25/03 48.1 7.55 6.02 17.9 

B-17 1 02/17/00 274 24 15.4 37.7 
05/26/00 434 44.4 49.9 158 

r---- 08/28/00 372 21.1 10.8 15.4 
11/29/00 293 18.2 9.89 I 13.6 
02/23/01 258 11.8 21.3 21.6 

dup 02/23/01 238 10.2 19.6 17.3 
05/17/01 165 6.82 17.0 15.7 

dup 1 05/17/01 173 7.14 17.2 15.6 
B-18 02/17/00 ND 1.04 3.46 6.13 

05/26/00 ND ND ND ND 
-

08/28/00 ND ND ND I ND 
11/29/00 ND ND ND ND 
02/23/01 ND ND ND ND 
05/17/01 ND 0.502 ND ND 

B-22 02/17/00 NS/S NS/S NS/S NS/S 
05/26/00 0.508 0.522 0.543 2.17 
08/28/00 NS/F NS/F NS/F NS/F 
11/29/00 NS/S NS/S NS/S NS/S 
02/20/01 NS/F ' NS/F NS/F i NS/F 
05/17/01 NS/F NS/F I NS/F NS/F 
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Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS - BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-

Well/Sample Date Benzene Toluene benzene Xylenes 

Identification Sampled (J,Jg/1) ().Jg/1) ().Jg/1) (J,Jg/1) 

8-35 02/17/00 31.6 i 13.5 11 27.4 
05/26/00 194 16.3 12.5 39.8 

I 08/28/00 287 15.3 8.42 NO 
11/29/00 384 17.0 12.0 30.2 
02/23/01 45.6 4.87 12.4 20.5 
05/17/01 15.2 4.32 5.62 7.99 
09/20/01 58.0 3.31 9.78 15.9 
03/14/02 34.1 15.8 2.41 11.4 

' 
09/26/02 95.8 11.3 14.0 26.3 
03/18/03 8.11 6.39 1.42 3.20 
09/25/03 66.7 7.41 3.74 19.2 
03/30/04 15.1 1.39 6.49 I 13.0 
09/28/04 93.4 11.7 <5.00 19.7 

B-36 02/17/00 0.925 1.16 0.762 3.16 
05/26/00 NO 0.82 0.502 NO 
08/28/00 2.08 2.54 0.693 2.53 
11/29/00 1.14 2.53 1.02 2.78 
02/23/01 NO 0.512 1.15 1.44 
05/17/01 I NO 0.545 I 0.819 I 1.8 
09/20/01 NO 0.609 0.761 1.50 

dup 09/20/01 NO 0.547 0.820 1.51 
I 03/14/02 NO NO NO NO 

09/26/02 1.18 1.33 0.635 2.48 
03/18/03 NO NO NO NO 

-· 

09/25/03 0.940 1.10 0.954 2.90 
03/30/04 <0.500 <0.500 <0.500 1.23 
09/28/04 0.614 0.679 <0.500 <1.00 

B-37 02/17/00 NO 0.517 0.63 1.18 
dup 02/17/00 0.342 1.06 0.795 1.97 

05/26/00 NO NO NO NO 
08/28/00 I NO NO NO NO 
11/29/00 NO NO I NO NO 
02/23/01 NO NO NO NO 
05/17/01 NO NO NO NO 
03/14/02 NO NO NO NO 
09/26/02 NO NO NO NO 
03/18/03 NO NO NO NO 

dup 03/18/03 NO NO NO NO 
09/25/03 <0.500 <0.500 0.639 1.30 

dup 09/25/03 <0.500 <0.500 0.628 1.24 
03/31/04 <0.500 <0.500 <0.500 <1.00 
09/28/04 <0.500 <0.500 <0.500 <1 .00 
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Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-

Well/Sample Date Benzene Toluene benzene Xylenes 
Identification Sampled (IJg/1) (IJg/1) (IJg/1) (IJg/1) 

8-40 02/17/00 NS/S NS/S NS/S NS/S 
05/26/00 NS/F NS/F NS/F NS/F 
08/28/00 NS/F NS/F NS/F I NS/F 
11/29/00 NS/F NS/F NS/F I NS/F I 

I 02/20/01 NS/F NS/F NS/F NS/F 
05/17/01 NS/F NS/F I NS/F NS/F I 

U-2 02/17/00 3.13 1.93 I 3.59 3.43 
05/26/00 0.885 1.45 NO NO 
08/28/00 NO NO 0.604 NO 
11/29/00 NO NO NO NO 
02/23/01 NO NO NO NO 
05/17/01 NO NO NO NO 
09/20/01 NO NO NO NO 
03/14/02 I 0.986 1.60 0.905 NO 
09/26/02 NO NO NO NO 
03/18/03 NO NO NO I NO 
09/25/03 <0.500 <0.500 <0.500 <1.00 
03/31/04 2.60 <0.500 I 0.820 <1.00 
09/28/04 <0.500 <0.500 <0.500 <1.00 

U-3 02/17/00 0.355 0.993 0.952 3.17 
05/26/00 1.5 0.954 1.01 2.39 
08/28/00 NO I NO 0.793 NO 
11/29/00 NO NO 0.744 NO 

dup 11/29/00 0.500 0.567 0.727 NO 
02/23/01 14.8 1.84 2.58 NO 

~-~- -
05/17/01 7.83 NO 0.620 1.16 

U-4 05/26/00 62.3 NO NO ! NO 
08/28/00 15.0 NO I 1.76 NO 

dup 08/28/00 14.3 0.509 2.99 1.04 
11/29/00 NO NO NO NO 
02/23/01 0.844 6.84 1.07 11.2 
05/17/01 NS/F NS/F NS/F NS/F 
09/26/02 0.760 0.552 1.07 2.99 

dup 09/26/02 0.771 0.623 2.21 4.14 
U-5 02/17/00 3.86 0.654 0.501 2.54 

05/26/00 3.49 NO NO NO 
08/28/00 NO NO NO I NO 
11/29/00 NO NO NO NO 
02/23/01 I 1.56 I 1.16 NO NO 
05/17/01 NS/F NS/F NS/F NS/F 
03/18/03 2.49 2.21 5.77 33.7 
09/25/03 2.39 1.71 7.89 7.66 
03/31/04 1.53 <0.500 <0.500 <1.00 
09/28/04 <0.500 0.806 <0.500 1.80 
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Table 2 

TABLE 2 
GROUNDWATER ANALYTICAL RESULTS- BTEXCOMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Ethyl-
Well/Sample Date Benzene Toluene benzene Xylenes 
Identification Sampled ((Jg/1) ((Jg/1) ((Jgll) ((Jg/1) 

U-10 03/18/03 NO NO NO NO 
09/25/03 <0.500 <0.500 <0.500 <1.00 
03/30/04 I 0.680 2.08 <0.500 4.01 
09/28/04 <0.500 I <0.500 <0.500 <1.00 I 

U-11 03/18/03 NO NO NO NO 
09/25/03 1.74 1.37 1.04 1.74 
03/30/04 <0.500 <0.500 <0.500 <1.00 

dup 03/30/04 0.650 1.93 <0.500 3.26 
09/28/04 <0.500 <0.500 <0.500 <1.00 

U-12 03/18/03 5.30 2.12 I 0.642 3.72 
09/25/03 <0.500 0.563 <0.500 2.00 
03/30/04 <0.500 <0.500 <0.500 <1.00 
09/28/04 1.03 0.978 0.719 2.58 

P-1 03/17/03 NO NO NO NO 
03/31/04 <0.500 <0.500 <0.500 <1.00 

--~~-~ 

09/28/04 <0.500 <0.500 <0.500 <1.00 
P-2 03/17/03 NO 0.534 NO NO 

09/25/03 <0.500 <0.500 0.823 <1.00 
03/30/04 0.540 <0.500 <0.500 <1.00 
09/28/04 <0.500 <0.500 <0.500 <1.00 

TB-LB 08/24/00 NO NO NO NO 
--·-

08/25/00 NO NO NO NO 
08/28/00 NO NO NO NO 
11/29/00 NO NO NO NO 
11/30/00 NO NO I NO NO 
12/01/00 NO NO NO NO 
02/23/01 NO NO NO NO 

Notes: 
2100 and 5/00 data from IT Corporation 
8/00, 11/00, 2/01 and 5/01 data from KHM Environmental Management, Inc. 
NS/F = Not sampled floating product present 
NS/S = Not sampled sheen present 
(Jgll = Micrograms per Liter 
NO = Not detected at or below detection limit 
BTEX analysis by USEPA Method 80218 
dup* = duplicate for 8-30 submitted as blind duplicate labeled as B-50 
dup**= duplicate for B-30 submitted as blind duplicate fabled as B-31 
dup*** = duplicate for 8-30 submitted as blind duplicate labeled as B-99 
TB-LB = trip blank 
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0 
0 
""C 
0 
0 
1\) 
~ 

0 
1\) 
w 

Number of benzene 
rings 

Well Date 
Identification Sampled 

CHEVRON 

B-7 02/18/00 
05/23/00 

dup 05/23/00 
08/25/00 

--

11/30/00 
~---

02/22/01 
05/17/01 
03/20/03 
09/29/03 ---
03/30/04 

B-9 02/18/00 
05/23/00 
08/25/00 ---
11/30/00 
02/22/01 
05/17/01 
09/19/01 
03/21/02 
09/24/02 

-
03/20/03 

1--
09/30/03 
03/30/04 

Table 3 

Q) 
c: 
Q) 

..c: -..c: 
a. 
co 
c: 
Q) 
(.) 
<( 

2 

(J.Jg/1) 

5.22 
ND 
ND 

NS/F 
NS/S 
1.33 

0.934 
ND 

2.12 
1.95 

NS/F 
ND 

2.60 
0.700 
1.78 
1.50 
1.08 
ND 
1.40 

0.242 
1.29 

0.964 

Q) 
c: 
Q) 
>, Q) ..c: - c: 
..c: Q) 
a. (.) 

co co ,_ 
c: ..c: Q) -~ 

c: 
<( 

2 3 

(J.Jg/1) (J.Jg/1) 

ND ND 
ND ND 
ND ND 

NS/F NS/F 
NS/S NS/S 
ND ND 
ND ND 
ND ND 
ND 0.287 

<0.200 0.436 

NS/F NS/F 
ND ND 
ND ND 
ND 0.600 
ND ND 
ND ND 

0.240 ND 
ND ND 
ND ND 
ND ND 
ND ND 

<0.300 <0.200 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS - PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

....... :2 Q) Q) 
Q) c: c: - Q) ..c: ~c: ....... c: ro- ..-...Q) ....... Q) Q) co Q) .C..c: O'!Q) ~..c: 0 Q) c: -u - -- -c: --0 co 0 Q) 0 c: 0 Q) 0 c: Q) N U 

en c: co N '- N C: N CO N- N CO 
~ 

Q) ,_ 
c:..C: c: Q) c: ,_ c: ~ c: ,_ .c:S Q)- Q) ,_ Q) 0 Q) Q) Q) 0 ..c: m§ m~ m~ m~ ·- c: rna. () 0 co 

4 5 4 5 4 4 5 

(J.Jg/1) (J.Jg/1) (J.Jg/1) ' (J.Jg/1) (J.Jg/1) (J.Jg/1) (J.Jg/1) 

ND ND ND ND ND 0.528 ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 

NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

0.460 0.240 0.400 ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND 0.120 ND ND 0.100 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.200 <0.200 . <0.200 <0.200 <0.200 <0.200 <0.200 

I 
I Q) 

Q) C") Q) c: c: 
N_ Ql c: Q) 

Q) ,_ 
I 

Q) ..c: ..c: Q) T""" c: ro - -Q) -c: c: c: 
~ Q) 

0 ,_ ..c: co Q) 
c: >- - c: ,_ 
Q) a. ..c: c: Q) 0 0 a. Q) ,_ 

:::J :::J "'C _....... co ..c: >-u::: c:"'C u::: - (.) z 0... 0... 

3 2 5 2 3 4 

(J.Jg/1) (J.Jg/1) (J.Jg/1) (J.Jg/1) (J.Jg/1) (J.Jg/1) 
~ ;,~ ' 

7.26 16.3 ND ND 17.6 0.962 
ND 17.2 ND ND 13.6 ND 
ND 20.9 ND ND 15.8 ND 

NS/F NS/F NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S NS/S NS/S 
ND 4.64 ND ND 2.82 ND 
ND 2.59 ND ND I o.564 ND 
ND ND ND ND ND ND 
ND 7.74 ND ND 6.11 ND 

<0.200 7.73 <0.200 <1.60 5.95 <0.200 

NS/F NS/F NS/F NS/F NS/F NS/F 
ND 7.43 ND ND 1.3 ND 
ND 8.40 ND ND 1.33 ND 
ND 6.70 ND 0.780 0.200 0.160 
ND 6.20 ND ND 0.528 ND 
ND 4.60 I ND ND 0.386 ND 
ND 4.00 0.100 0.260 0.780 0.100 
ND ND ND ND ND ND 
ND 5.091 ND ND 0.358 ND 
ND o.5o8 I ND ND ND ND 
ND 4.38 I ND ND I 0.265 ND 

<0.200 3.1o I <0.2oo <1.50 ~1 0.234 

Page 1 of 17 



0 
0 
""C 
0 
0 
1\) 
~ 

0 
1\) 
~ 

Number of benzene 
rings 

Well Date 
Identification Sampled 

B-10 02/18/00 
dup 02/18/00 

05/23/00 
08/25/00 
11/30/00 
02/23/01 
05/17/01 ----
09/19/01 
03/21/02 

~-

09/24/02 
03/20/03 
09/29/03 
03/30/04 

B-11 02/18/00 
05/23/00 
08/25/00 
11/30/00 ---
02/22/01 
05/17/01 ---
03/30/04 --

B-14 02/18/00 
05/23/00 ---
08/25/00 
11/30/00 
02/22/01 
05/17/01 

Table 3 

Q) 
1:: 
Q) 
..c -..c 
a. 
ro 
c 
Q) 
0 
<( 

2 

(IJg/1) 
,~ ' 0 

3.58 
4.83 
ND 
1.63 
1.42 
1.01 

0.635 
0.420 

ND 
1.04 
1.05 
1.09 
1.65 

1.75 
ND 
1.35 
2.10 
ND 

0.478 
0.931 

1.08 
ND 
1.16 

0.920 
ND 

0.738 

Q) 
c 
Q) 

>. Q) ..c - c 
..c Q) 
a. 0 
ro ~ c 
Q) ..c -~ 

c 
<( 

2 3 

(IJg/1) (IJg/1) 

ND ND 
ND 2.9 
ND ND 
ND ND 
ND 0.320 
ND 0.252 
ND ND 
ND ND 
ND 0.188 

0.132 1.49 
ND 0.190 
ND 0.234 

<0.200 0.671 

ND ND 
ND ND 
ND ND 

0.400 1.02 
ND 0.106 
ND ND 

<0.300 <0.300 

ND 0.222 

I ND 1.85 
ND ND 
ND ND 
ND 0.187 
ND 0.106 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Q) - Q) :2 
Q) c ..c c - Q) 

-. c -ro - Q) 2'1? Q) ~c 
ro Q) ..C..c O>Q) 0 Q) c ---o ._., ._.,- ._.,c ._.,-
0 co 0 Q) 0 c 0 Q) 0 c Q) N 0 

VJ c ~ N ._ N c N ro N- N ~ c..c c Q) c ..... c I::' I::' Q)..c 
Q)- Q) ..... Q) 0 c 0 ..c-Q) Q) Q) ::J ..c 

c:c ai c:c~ c:c.g ·- c C:Ca. C:Ct;:::: u o ro 

4 5 4 5 4 4 5 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 
~ 

0.0670 ND ND ND ND 0.14 ND 
5.47 ND 0.66 ND ND 0.689 ND 
ND ND ND ND ND 0.101 ND 
ND I ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND 0.100 ND ND ND 
ND ND ND ND ND ND ND 
ND I ND 0.170 ND 0.189 ND ND 
ND I ND ND ND ND ND ND I 

ND I ND ND ND ND ND ND 
<0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 

ND ND 0.547 ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

0.400 0.180 0.180 ND ND ND ND ---
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 

0.01 ND ND ND ND 0.104 ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

I Q) Q) ('I') Q) c c ~ Q) "!.Q) c Q) 
..c Q) ...- c ro ..c - ---Q) -c c c 
~ Q) 0 ..... ..c ro Q) 

c >. - c ..... ..c c 
0 0 Q) a. a. Q) Q) 

..... ::J ::J "0 -. ro ..c >. u:: u:: c""C 
- 0 z 0... 0... 

3 2 5 2 3 4 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 
' 

0.632 11.8 ND ND 12.9 0.513 
1.95 15.9 ND ND 23.4 1.85 
ND i 11.9 ND ND 12.7 0.818 
ND I 3.18 ND ND 2.91 ND 
ND 2.24 ND 0.980 0.160 0.120 

0.234 1.25 ND ND 1.33 ' 0.225 
ND 0.976 ND ND 0.521 ND 

0.200 0.300 0.100 0.360 ND 0.240 
0.190 1.23 ND ND 1.23 0.220 

ND 1.32 ND 0.717 1.34 0.245 
0.194 1.30 ND ND 1.27 0.236 
0.463 1.91 ND ND 2.11 0.436 
0.588 5.22 <0.200 <2.40 5.67 0.891 

ND 2.15 ND ND 1.53 0.764 
ND ND ND ND 0.891 0.169 
ND 2.47 ND ND 1.76 ND 
ND 2.88 ND 1.20 0.260 ND 
ND 1.12 ND ND 0.815 ND 
ND 0.729 ND ND 0.358 ND 

<0.200 1.06 <0.200 <3.50 0.604 0.418 

0.561 1.84 ND 7 1.9 0.582 
--~--------c---

0.621 0.467 ND ND ND 1.36 
ND 2.75 ND 24.5 2.06 ND 
ND 2.60 ND 0.980 ND ND 

0.390 1.10 ND ND 1.16 0.489 
0.341 0.966 ND 1.72 0.892 0.338 
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0 
0 
""C 
0 
0 
1\) 
~ 

0 
1\) 
(1'1 

Number of benzene 
rings 

Well Date 
Identification Sampled 

'' '" , , ~ 

B-19 03/20/03 

09/29/03 
03/29/04 

B-20 03/20/03 

09/29/03 
03/30/04 

B-21 09/19/01 
03/21/02 

r--- 09/24/02 
03/20/03 
09/29/03 
03/29/04 

t---
B-26 03/30/04 

B-28 02/18/00 
05/23/00 
08/25/00 

~-

11/30/00 
02/23/01 
05/17/01 
09/20/01 
03/21/02 
09/24/02 
03/20/03 
09/30/03 
03/29/04 

Table 3 

<D 
c 
<D 

..c -..c 
a. 
ro 
c 
<D 
(.) 
<( 

2 

(j.Jg/1) 
' 
1.69 

NO 
2.12 

0.322 

1.52 
1.07 

3.40 
ND 

2.30 
2.71 
3.18 
2.52 
0.778 

ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 

<0.0200 

<D 
c 
<D 
>. 
..c <D 

c -..c <D 
a. (.) 

ro ~ c 
<D ..c -(.) c 

<( <( 

2 3 

(J.Jg/1) (J.Jg/1) 

NO NO 
ND ND 

<1.00 <1.00 

ND ND 
NO ND 

<0.200 <0.200 

0.200 1.78 
ND ND 
ND NO 
NO NO 
ND ND 

<0.500 <0.500 
<0.200 <0.200 

ND NO 
ND ND 
ND ND 
NO ND 
ND NO 
ND NO 
ND NO 
NO ND 
ND ND 
ND NO 
ND ND 

<0.0200 <0.0200 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

,......_ 
<D .......... <D ..c 

<D c ..c c - <D 
,......_ c .......... -<D ,......_ <D ~c <D ro <D ro .O..c Ol(!) ..l<::..c 0 <D c -u - -- -c --o ro 0 <D 0 c 0 <D 0 c <D N (.) 

(/) c ~ N '- N c N ro N- N ro 
c..c c <D c .... c t=' c '- t=' <D..c 
<De <D .... <D 0 <D <D <D 0 ..c .0-

(])~ m.@ m.@ ·- c m ro (])a. 0 o ro 

4 5 4 5 4 4 5 

(J.Jg/1) (J.Jg/1) (j.Jg/1) (J.Jg/1) (J.Jg/1) (j.Jg/1) (j.Jg/1) 

NO NO ND NO NO ND ND 
ND NO NO ND NO NO ND 

<1,00 0.0213 <0.0200 <0.0200 <0.0200 <1.00 <0.0200 

ND ND ND ND ND ND ND 
NO ND ND NO NO ND NO 

<0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 

0.360 0.360 0.320 0.400 0.300 0.540 0.160 
ND ND ND ND ND NO NO 
NO ND ND ND ND ND NO 
ND NO NO ND NO NO ND 
ND ND NO NO ND ND NO 

--
<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 0.0396 <0.0200 
<0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 

ND ND NO NO ND NO NO 
NO ND ND ND ND ND ND 

--
ND ND ND ND ND ND ND 
NO ND NO ND NO NO ND 
ND ND NO ND ND ND NO 
NO ND ND NO ND ND NO 
NO ND ND 0.100 NO ND ND -
ND NO ND ND NO NO ND 
ND ND ND ND ND NO NO 
ND ND NO ND ND NO NO 
NO ND ND NO NO ND ND 

<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 

I <D <D C") c c <D 
<D N_ <D c <D 

<D ..... 
..c ..c <D ...... c ro - -<D -c c c 
ro <D 0 '- ..c ro <D 

c >. - c .... '- ..c c 
0 0 <D a. a. <D <D .... 
::I ::I "'0 ,......_ ro ..c >. c-o u:: u:: _(.) z 0... 0... 

3 2 5 2 3 4 
I 

I 

(j.Jg/1) (j.Jg/1) (J.Jg/1) (J.Jg/1) (j.Jg/1) (j.Jg/1) i 

,,r>m>v'H1<d1 

ND 5.440 ND ND 6.62 ND 
ND 9.68 NO ND 13.2 NO 

<1.00 7.01 <0.0200 <3.50 11.9 <1.00 

ND 0.577 NO ND NO NO 
NO 6.86 ND NO 4.27 NO 

<0.200 3.81 <0.200 <1.50 0.988 <0.200 

1.52 16.1 0.320 1.18 16.8 1.54 
ND 1.38 NO NO 3.84 NO 
NO 6.66 ND NO 4.15 NO 
ND 11.0 NO ND 7.00 NO 
ND 9.94 ND NO 8.86 0.394 

<0.500 8.76 <0.0200 <3.00 7.58 0.259 
0.299 0.649 <0.200 27.5 1.08 0.447 

ND ND ND 1.09 NO NO 
--

NO ND ND ND ND NO 
ND ND ND ND NO NO 
ND NO NO ND NO NO 
ND ND ND NO NO NO 
ND ND ND NO NO NO 
NO ND 0.100 ND NO NO 
ND NO NO NO NO NO 
ND ND NO NO NO NO 

---
ND ND ND NO NO NO 
NO NO ND 0.767 NO NO 

<0.0200 <0.0400 <0.0200 <0.100 <0.0400 <0.0200 
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0 
0 
""C 
0 
0 
1\) 
~ 

0 
1\) 
0') 

Number of benzene 
rings 

Well Date 
Identification Sampled 

B-29 09/20/01 
03/21/02 
09124102 
03/20/03 
09/30/03 
03/29/04 

B-30 02/18/00 
05/23/00 

-

08125100 
11/30/00 -
02/23/01 

~· 

dup** 02/23/01 
05/17/01 
09/20/01 

dup 09/20/01 
03/21/02 

-·· 

dup 03/21/02 
09/24/02 
03/20/03 

dup* 03/20/03 
09/30/03 

dup*** 09/30/03 
03/29/04 

__ dup*** 03/29/04 

B-32 03/20/03 

'----·· 09/29/03 
-· 

Table 3 

Q) 
c: 
Q) 

..c: 
+-' 
..c: 
0.. 
ro 
c: 
Q) 
(.) 

<( 

2 

(~g/1) 

NO 
NO 
NO 
NO 
NO 

<0.0200 

0.121 
NO 

0.385 
0.280 

NO 
NO 
NO 
NO 
NO 

0.162 
0.162 

NO 
0.142 
0.108 

NO 
NO 

0.119 
<0.280 

NO 
, NO 

Q) 
c: 
Q) 

>-
..c: 

Q) 
c: +-' 

..c: Q) 
0.. (.) 

ro ro 
c: ...... 

..c: Q) +-' 

~ 
c: 
<( 

2 3 

(~g/1) (~g/1) 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

<0.0200 <0.0200 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

<0.0200 0.0449 
<0.800 0.0485 

NO NO 
NO NO 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS· PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

.-... :2 Q) Q) 
Q) c: ..c: c: " Q) 

.-... c: .-... .--.Q) 2~ ~c: Q) ro Q) ro ..O..c: ClQ) c: 0 Q) "-'(.) - - +-' -c: - +-' 
0 Q) 0 c: 0 c: Q) N (.) o ro 0 Q) (/) c: ~ N "- N c: N ro N- N ~ c:..C: c: Q) c: ...... c: i::' ~ Q)..c: c: 0 

Q)c Q) ...... Q) 0 Q) Q) Q) ::J ..c: ..0 +-' 

(])~ (])~ ·- c: m ro (])c.. (])~:;:: u o ro 

4 5 4 5 4 4 5 

(~g/1) (~g/1) (~g/1) (~g/1) (~g/1) (~g/1) (~g/1) 

NO NO NO NO NO NO NO 
NO NO NO NO I NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO 0.121 0.136 0.157 0.114 0.111 NO 

<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 

NO NO NO NO NO NO NO 
. 

NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO 

.... NO NO NO 
. 

NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO 0.100 NO NO 0.100 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 

0.582 0.585 0.421 0.323 0.443 0.531 NO 
0.473 0.416 0.410 0.291 0.357 0.450 NO 
0.0576 0.0507 0.0420 0.0344 0.0393 0.0633 <0.0200 
0.0605 0.0596 0.0452 0.0417 0.0438 0.0637 <0.0200 

NO NO NO NO NO NO NO 
0.114 0.112 0.114_, NO 0.114 0.188 NO 

I Q) 
Q) C'? Q) c: c: 

c'{Q) Q) c: Q) 
Q) .... 

..c: T"" c: ..c: 
+-' Q) "-'Q) Cii +-' 
c: c: c: 0 ...... ..c: Q) ro Q) c: >. +-' ro c: ...... ...... ..c: c: 
0 0 Q) 0.. 0.. Q) ~ 
::J ::J "0 .-... ro ..c: >. u::: c:"O u::: - (.) z D.. D.. 

3 2 5 2 3 4 

(~g/1) (~g/1) (~g/1) (~g/1) (~g/1) (~g/1) 

' ' 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 

0.132 NO 0.123 NO NO 0.138 
<0.0200 <0.0300 <0.0200 <0.0600 <0.0200 <0.0200 

0.113 0.177 NO NO . 0.175 0.202 
NO NO NO NO 0.105 NO 
NO 0.530 NO NO 0.423 NO 
NO 0.440 NO 0.280 0.300 0.100 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO 0.116 NO NO 0.108 NO 
NO 0.100 NO 0.100 NO NO 
NO NO 0.120 0.100 NO NO 
NO 0.312 NO NO 0.157 0.114 
NO 0.314 NO NO 0.164 0.123 
NO NO NO NO NO NO 
NO 0.133 NO NO 0.132 NO 
NO 0.126 NO NO 0.105 NO 

0.827 0.349 0.272' NO 0.451 1.51 
0.728 NO 0.248 NO 0.432 1.26 
0.123 0.173 0.0295 <0.320 0.170 0.240 
0.112 0.216 0.0361 <0.640 0.170 0.244 

NO 0.161 NO NO NO 0.108 
0.557 1.06 NO NO NO 0.498 
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0 
0 
""C 
0 
0 
1\) 
~ 

0 
1\) 
....... 

Number of benzene 
rings 

Well Date 
Identification Sampled 

B-33 03/20/03 

09/30/03 
38076.00 

B-99 09/24/02 

CR-1 09/20/01 
03/21/02 
09/24/02 

-~-

03/20/03 
09/30/03 
03/30/04 

---

CR-8 02/18/00 
05/23/00 
08/25/00 
11/30/00 
02/22/01 

-···· 

05/16/01 

CR-9 02/18/00 
05/23/00 
08/25/00 

~-

dup 08/25/00 
11/30/00 

dup 11/30/00 
02/22/01 
05/16/01 

dup 05/16/01 

CR-11 02/18/00 
05/23/00 
08/25/00 
11/30/00 
02/22/01 
05116/0L 

Table 3 

Q) 
I:: 
Q) 

..1:: 

.:E 
c.. 
C1l 
c: 
Q) 
(.) 
<{ 

2 

(j.Jg/1) 

0.589 
11.0 
3.03 

ND 
0.520 
0.216 
1.40 

0.758 
1.31 

0.473 

0.749 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.333 
ND 

0.402 
NS/S 
0.208 
0.149 

Q) 
c: 
Q) 
>. 
..1:: 

Q) 
c: _. 

..1:: Q) 
c.. (.) 

C1l C1l 
c: .... 

..1:: Q) _. 
(.) c: 
<{ <{ 

2 3 

(j.Jg/1) (j.Jg/1) 

ND ND 
ND 3.30 

<2.00 2.42 

ND ND 
ND ND 
ND ND 
ND ND 

--
ND ND 
ND ND 

<0.150 <0.100 

ND 0.264 
ND 0.223 
ND ND 
ND ND 

0.284 0.105 
ND ND 
ND ND -1 
ND 0.115 1 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

NS/S NS/S 
ND ND 
ND ND I 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Q) 
......., 

Q) :2 
Q) c: ..1:: c: " Q) 

~a> ~ Q) ~I:: ~~:::: 

~ Q) 
C1l Q) ..C..t: OlQ) ~..1:: I:: 0 Q) --u ._ _. --c: ---0 C1l 0 Q) 0 I:: 0 Q) 0 I:: Q) N U 

en c: ~ N ,_ N C: N C1l N- N ~ c:..t: c: Q) c: .... c: ~ ~ a>..t: c: 0 Q)_. Q) .... Q) 0 Q) Q) Q) :::::1 ..1:: 
..c _. 

(l) @ (l)~ (l).g 
·- I:: 

(l) c.. (l)c;::: (_) 0 C1l 

4 5 4 5 4 4 5 

(IJg/1) (j.Jg/1) (j.Jg/1) (j.Jg/1) (j.Jg/1) (j.Jg/1) (j.Jg/1) 
' "h'ittw>~ ; '<-

ND ND 0.385 0.370 ND 0.306 ND 
8.28 19.2 44.0 37.5 26.4 34.1 7.35 

<2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 

ND ND ND ND ND ND ND 
ND 0.120 0.100 0.140 0.100 ND 0.120 
ND ND ND ND ND ND ND 
ND I ND ND ND ND ND ND 

--
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 

0.981 I 2.47 1.6 2.92 1.3 1.28 3.42 
0.232 0.61 0.46 0.981 0.331 0.326 ND 
0.313 0.666 0.445 0.755 0.455 0.434 ND 

ND 0.120 ND 0.160 ND ND ND 
0.536 1.25 0.970 1.46 0.628 0.923 ND 

ND 0.389 0.301 0.459 ND 0.229 ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND 0.160 0.120 ND ND 

0.140 0.260 0.260 0.400 0.300 0.200 ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

ND ND ND ND ND ND I ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

--
NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

I Q) 
Q) (Y) Q) c: 
I:: 
Q) "!.a> c: Q) 

Q) .... 
..1:: ...- c: ..1:: _. Q) ._Q) ro ...... 
c: c: c: 
C1l Q) 0 .... ..J:: C1l Q) 

I:: >. 
_. 

I:: .... .... ..J:: I:: 
0 0 Q) c.. c.. Q) Q) .... 
:::::1 :::::1 "'C ~ C1l ..1:: >. u:: u:: c:"'C - (.) z D... D... 

3 2 5 2 3 4 

(j.Jg/1) (j.Jg/1) (j.Jg/1) (j.Jg/1) (IJg/1) (j.Jg/1) 
'" 

0.449 2.01 0.300 ND 0.914 0.458 
20.2 33.3 30.6 ND 39.7 29.5 

<2.00 12.5 <2.00 <4.50 13.6 3.28 

ND 2.000 ND 0.132 ND ND 

ND 1.94 0.140 0.300 0.160 ND 
ND 0.789 ND ND 0.194 ND 
ND 5.32 ND 0.887 0.660 ND 
ND 2.53 ND ND 0.748 ND 
ND 4.02 ND ND 1.11 ND 

<0.100 1.59 <0.100 <0.650 0.322 <0.100 

1.34 ND 1.96 ND 0.125 1.97 
0.27 ND 0.613 ND ND 0.458 

0.674 ND ND ND ND 0.913 
ND ND 0.100 ND ND 0.180 

0.749 0.103 0.960 ND 0.108 1.41 
0.371 ND 0.326 ND ND 0.472 

ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND 0.120 ND ND 0.100 

0.160 ND 0.320 ND ND 0.240 
ND ND ND ND ND ND -----
ND ND ND ND ND ND ----
ND ND ND ND ND ND 

---

ND 0.982 ND ND 0.327 ND 
ND ND ND ND ND ND 
ND 1.20 ND ND 0.450 ND 

NS/S NS/S NS/S NS/S NS/S NS/S 
ND 0.457 ND ND ND ND 

I ND 0.221 ND _ ND ND ND 
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0 
0 
""C 
0 
0 
1\) 
~ 

0 
1\) 
co 

Number of benzene 
rings 

Well Date 
Identification Sampled 

" 

KINDER MORGAN 

MW-8 02/16/00 
05/31/00 
08/24/00 
12/01/00 
02/22/01 
05/16/01 

--· 

dup 05/16/01 
09/21/01 
03/14/02 

dup . 03114/02 
09/27/02 
03/18/03 ---

dup 03/18/03 
09/24/03 
03/30/04 
09/27/04 

dup 09/27/04 

MW-10 02/16/00 
05/31/00 
08/24/00 
12/01/00 
02/22/01 
05/16/01 ---

MW-11 02/16/00 
05/31/00 
08/24/00 

1--
12/01/00 
02/22/01 
05/16/0L 

Table 3 

Q.l 
r::: 
Q.l 

..r::: -..r::: a. 
ro 
r::: 
Q.l 
(.) 
<{ 

2 

(IJg/1) 

NO 
NO 
NO 

0.240 
0.221 
0.149 
0.128 
0.160 

NO 
NO 

0.148 
NO 
NO 

0.181 
<0.100 
<0.100 
<0.100 

0.113 
NO 

0.119 
NO 

0.134 
0.104 

NO 
NO 
NO 

0.200 
0.247 

L_0.117 

Q.l 
r::: 
Q.l 
>. 
..r::: Q.l 

:E 
r::: 
Q.l 

a. (.) 

ro ro 
r::: ..... 
Q.l ..r::: -(.) r::: 

<{ <{ 

2 3 

(IJg/1) (IJg/1) 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

<0.100 <0.100 
<0.100 <0.100 
<0.100 <0.100 

NO NO 
NO NO 
NO NO 
NO NO 
NO ND 
NO NO 

NO NO 
ND 0.159 
ND NO 

0.120 NO 
ND NO 
NO NO 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS • PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Q.l 
,........ 

Q.l :2 
Q.l r::: ..r::: r::: - Q.l 

,........ r::: ,........ ,........ Q.l 2'Q.l Q.l ~r::: 
ro Q.l ro ..O..r::: ~Q.l 0 Q.l --:5 r::: '--'(.) - --o ro 0 Q.l 0 r::: 0 r::: 0 r::: Q.l N (.) 

N_9l (/) r::: ~ N "- N r::: N ro N ~ r:::..r::: r::: Q.l r::: ..... r::: ~ ~ Q.l..r::: 
Q.lc Q.l ..... Q.l 0 r::: 0 ..a-

OJ~ m.@ Q.l Q.l Q.l ::I ..r::: ·- r::: OJ ro ala. OJ;:;:: 0 o ro 

4 5 4 5 4 4 5 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 
"' %m " 

NO NO I NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 

···-

NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 

·-
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO I NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 

<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.200 
<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.200 
<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.200 

NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO ND ND ND ND NO 
NO ND NO NO NO NO NO 

NO ND NO NO ND NO NO 
NO ND NO NO ND NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO ND NO NO 
NO ND NO NO NO NO NO 
NO ND NO NO ND NO NO 

I Q) 
Q.l C'? Q.l r::: r::: N= Q.l Q.l r::: ~ 

..r::: Q.l ..r::: Q.l ...- r::: ro - '-'Q.l -r::: r::: r::: 
ro Q.l 0 ..... ..r::: ro Q.l 

r::: >- - r::: ..... ..... ..r::: r::: 
0 0 Q.l a. a. Q.l 
::I ::I "'0 ,........ Q.l ..... 

r:::"' 
ro ..r::: >-u::: u::: - (.) z 0. 0. 

3 2 5 2 3 4 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 
" H~qn 

NO NO NO 1.66 NO NO 
NO NO NO NO NO NO 
NO NO NO 1.53 NO NO 
NO NO NO 0.680 0.140 0.160 
NO NO NO NO 0.104 NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO 0.260 0.100 NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 

I NO NO NO NO NO NO 
NO NO NO NO NO NO 

I 
NO NO NO NO NO NO 

<0.100 <0.100 <0.100 <0.200 <0.100 <0.100 
<0.100 <0.100 <0.100 <0.350 <0.100 <0.100 
<0.100 <0.100 <0.100 <0.300 <0.100 <0.100 

NO NO NO NO 0.0759 0.0845 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO 0.180 NO NO 
NO NO ND NO NO NO 
NO ND NO NO NO NO 

NO 0.66 NO 410 NO NO 
NO ND NO 555 0.256 NO 
ND NO NO 451 NO NO 
NO 0.300 NO NO 0.160 NO 
ND NO NO 411 0.184 NO 

·-

ND 0.185 NO 572 0.108 NO 
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0 
0 
"'C 
0 
0 
1\) 
~ 

0 
1\) 
«> 

Number of benzene 
rings 

Well Date 
Identification Sampled 

MW-13 02/16/00 
05/31/00 
08/24/00 
12/01/00 

dup 12/01/00 
02/22/01 
05/16/01 

MW-15 02/17/00 
05/30/00 
08/24/00 
12/01/00 
02/22/01 
05/16/01 

MW-21 02/17/00 
05/30/00 
08/23/00 
12/01/00 
02/22/01 
05/16/01 

MW-22 02/17/00 
05/30/00 
08/23/00 
12/01/00 --
02/21/01 ---
05/16/01 

Table 3 

Q) 
(;;: 

Q) 
..c. ...... 
..c. 
a. 
C1l 
c 
Q) 
(.,) 

<( 

2 

(~g/1) 

ND 
NO 
ND 
ND 
ND 
ND 
ND 

0.118 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.300 
NS/S 
NS/F 

Q) 
c 
Q) 

>. 
..c. Q) 

c 
.:E Q) 
a. (.,) 

C1l ~ c ..c. Q) c: (.,) 
<( <( 

2 3 

(~g/1) (~g/1) 

ND NO 
ND ND 
ND ND I 
ND ND 
ND ND 
NO ND 
ND ND 
ND ND 
NO ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
ND ND 

--
ND ND 
ND ND 
ND NO 
ND ND 
ND ND 
ND ND 
ND ND 

0.160 ND 
NS/S NS/S 
NS/F NS/F 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

~ 2 Q) Q) 
Q) c ..c. c " Q) 

~ c .--..Q) ~a> ~c Cil Q) C1l Q) ..a ..c. -9a> ~..c. c 0 Q) '-"(.,) - -- - ...... 0 c Q) N (.,) 
0 C1l 0 Q) 0 c 0 c 

N..!Q rJI c ~ N ..._ N C N C1l N ~ ~ Q)_c c..c c Q) c ..._ c ~ c 0 Q)- Q) ..... Q) 0 ..a ...... 
Ill ffi Ill~ m.@ Q) Q) Q) ::I ..c. ·- c 

Ill a. Ill-.:: (.) 0 C1l 

4 5 4 5 4 4 5 

(~gil) (~g/1) (~g/1) (~g/1) (~g/1) (~g/1) (~g/1) 
" ~" ~' ' ' ; 

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND NO ND NO 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND NO ND NO ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
NO ND ND ND ND ND ND 

ND ND ND ND NO ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

-

ND ND ND ND NO ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 

I Q) 
Q) ("') Q) c c 
Q) "!.Q) 

c Q) 
Q) 

..._ 
..c. """""c ..c. ...... Q) '-"Q) Cii ...... 

c c c ..c. Q) 
C1l Q) 

0 ..._ C1l c >- - c ..._ ..._ 
Q) a. ..c. c Q) 0 0 a. Q) 

::I ::I "'C .--.. 
..._ 

c"'C C1l ..c. >-
u:::: u:::: - (.,) z 0... 0... 

3 2 5 2 3 4 I 

(~g/1) (~g/1) (~g/1) (~g/1) (~g/1) (~g/1) 

' '" 
ND ND ND ND ND NO 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 

-~--

ND NO NO ND ND ND 
ND ND ND ND NO ND 
ND ND ND ND ND ND 

ND 0.0743 ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 

ND ND NO ND ND ND 
ND ND ND NO ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 

I ND ND ND ND ND ND 
ND ND ND ND ND ND 

ND 1.23 NO 356 1.09 ND 
ND ND ND 345 ND ND 
ND ND NO 386 ND ND 
ND 0.500 ND ND 0.400 ND 

NS/S NS/S NS/S NS/S NS/S NS/S 
NS/F NS/F NS/F NS/F NS/F NS/F 
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0 
0 
""C 
0 
0 
1\) 
~ 

0 
w 
0 

Number of benzene 
rings 

Well Date 
Identification Sampled 

MW-23 02/17/00 
05/30/00 
08/23/00 
12/01/00 
02/22/01 
05/16/01 

MW-25 09/21/01 
03/14/02 
09/27/02 
03/18/03 
09/24/03 
03/30/04 
09/27/04 ---

MW-26 02/17/00 
dup 02/17/00 

05/30/00 
08/23/00 

--- dup 08/23/00 
12/01/00 -
02/21/01 
05/17/01 
09/18/01 
03/13/02 
09/27/02 
03/18/03 ----
09/24/03 
03/30/04 

. 09/27/04 

Table 3 

Q) 
c 
Q) 

..r::: -..r::: c.. 
ro 
c 
Q) 
(.) 
<( 

2 

(j..Jg/1) 

NS/F 
NS/F 
NS/F 
NS/F 
2_31 
NS/S 

0.240 
0.172 
0.194 

0.163 
0.289 
0.233 
0.384 

2.05 
1.78 
NO 
2.27 
2.27 

0.840 
NS/S 
1.86 
NS/S 
NS/S 
1.61 
1.07 
1.86 
1.33 
2.33 

Q) 
r::: 
Q.l 

>. Q) ..r::: c -..r::: Q) 
c.. (.) 

ro ro '-r::: ..r::: Q) -(.) c 
<( <( 

2 3 

(j..Jg/1) (j..Jg/1) 

NS/F NS/F 
NS/F NS/F 
NS/F NS/F 
NS/F NS/F 
NO NO 

NS/S NS/S 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

<0.100 <0.100 
<0.100 <0.100 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

NS/S NS/S 
NO NO 

NS/S NS/S 
NS/S NS/S 
NO NO 
NO NO 
NO NO 

<0.200 <0.200 
<0.200 0.277 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Q) 
~r::: ro-ro a> -o -0 Q) o ro 
N '- N r::: 
r:::..C c Q) 
Q)- Q) '-

m ~ m~ 

4 5 

(j..Jg/1) (j..Jg/1) 
I'''""' 

NS/F NS/F 
NS/F NS/F 
NS/F NS/F 
NS/F NS/F 
NO NO 

NS/S NS/S 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

<0.100 <0.100 
<0.100 <0.100 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

NS/S NS/S 
NO NO 

NS/S NS/S 
NS/S NS/S 
NO NO 
NO NO 
NO NO 

<0.200 <0.200 
<0.200 <0.200 

Willbridge Terminals 
Portland, Oregon 

Q) - Q) 
r::: ..r::: r::: 

..--..Q) ......... Q) 

..C..r::: C>Q) ~..r::: -- -c --0 r::: 0 r::: 0 Q) 
N ro N- N ro r::: '- r:::~ c '-
Q) 0 Q) Q) Q) 0 
m~ me.. m~ 

4 5 4 

(j..Jg/1) (j..Jg/1) (j..Jg/1) 

NS/F NS/F NS/F 
NS/F NS/F NS/F 
NS/F NS/F NS/F 
NS/F NS/F NS/F 
NO NO NO 

NS/S NS/S NS/S 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

<0.100 <0.100 <0.100 
<0.100 <0.100 <0.100 

NO NO NO 
·-· 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

NS/S NS/S I NS/S 
NO NO NO 

NS/S NS/S NS/S 
'"" 

NS/S NS/S NS/S 
-

NO NO NO 
-·---

NO NO NO 
NO NO NO 

<0.200 <0.200 <0.200 
<0.20Q_ _-:;0.200 <0.200 

:2 Q) 
r::: " Q) 
Q.l ~c Q) 

0 Q) 
..r::: Q) c -Q) N 0 r::: r::: 

(/) r::: ro ro Q) 

~ Q) '- '- '-

..c:S 0 0 
..r::: ·- r::: :J :J 
0 0 ro u:::: u:::: 

4 5 3 2 

(j..Jg/1) (j..Jg/1) (j..Jg/1) (j..Jg/1) 
'? 

NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F 
NS/F I NS/F NS/F NS/F 
NS/F i NS/F NS/F NS/F 
NO I NO NO 4_ 12 

NS/S NS/S NS/S NS/S 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 
'' 

<0.100 <0.200 <0.100 <0.100 
<0.100 <0.200 <0.100 <0.100 

NO NO 1.19 1.7 
NO NO 0.99 1.43 
NO NO NO 1.84 
NO NO 1.23 1.92 
NO NO 1.12 1.98 
NO NO 0.580 0.320 

NS/S NS/S NS/S I NS/S 
NO NO NO i 1.40 

NS/S NS/S NS/S NS/S 
NS/S NS/S NS/S NS/S 
NO NO 0.510 1.43 
NO NO 1 0.641 0.974 
NO NO 1 0.596 1.61 

<0.200 <0.400 <0.200 1.52 
<0.200 <OAoo I o.985 2.07 

I Q.l 
(Y') Q) c 

Q) N_ Ql r::: 
Q) '-

,.... r::: ro ..r::: 
-Q) -c 0 '- ..r::: Q) 
r::: >. - ro r::: 
Q) c.. ..r::: r::: Q) c.. Q) '-"0- ro ..r::: >. r:::"' z a.. a.. - (.) 

5 2 3 4 

(j..Jg/1) (j..Jg/1) (j..Jg/1) (j..Jg/1) 

NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F 
NO 35.0 3.27 NO 

NS/S NS/S NS/S NS/S 

NO 0.120 NO NO 

NO NO NO NO 

NO NO NO 0.101 
NO NO NO NO 
NO NO NO NO 

<0.100 <0.350 <0.100 <0.100 
<0.100 <0.500 <0.100 <0.100 

NO 2.69 2.27 1.05 
NO 2.24 1.74 0.714 
NO NO 1.84 NO 

-··· 

NO NO 2.39 NO 
NO NO 2.63. NO 

-----·~ 

NO 0.380 NO 0.360 
NS/S NS/S NS/S NS/S 
NO NO 1.88 NO 

NS/S NS/S NS/S NS/S 
NS/S NS/S NS/S NS/S 
NO NO 2.36 NO 
NO 7.16 1.51 NO 
NO NO 2.3 NO 

<0.200 <3.80 0.357 0.219 
<Q~2oo~1 <2.oo L_~.Qt 0.664 
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0 
0 
""C 
0 
0 
1\) 
~ 

0 
w 
~ 

Number of benzene 
rings 

Well Date 
Identification Sampled .. 

MW-28 02/16/00 
05/30/00 
08/24/00 
12/01/00 
02/21/01 
05/16/01 

--

MW-31 02/16/00 
05/30/00 
08/23/00 

----·-

12/01/00 
02/22/01 
05/17/01 

MW-32 02/16/00 -·--
05/30/00 

-·-

08/23/00 
12/01/00 
02/22/01 
05/16/01 

Table 3 

C]) 
c 
Q) 
..c ...... 
..c 
0. 
ro 
c 
Q) 
(.) 
<( 

2 

(IJg/1) 

2.68 
NS/S 
NS/S 
NS/S 
NS/F 
NS/S 

NO 
NO 

0.243 
0.100 

NO 
0.206 ··-

NO 
NO 
NO 
NO 
NO 
NO 

Q) 
c 
Q) 

>. Q) ..c c ...... 
..c Q) 
0. (.) 

~ ro 
c ..c Q) ...... 
~ c 

<( 

2 3 

(IJg/1) (IJg/1) 

' ' ., " 

NO ND 
NS/S NS/S 
NS/S NS/S 
NS/S NS/S 
NS/F NS/F 
NS/S NS/S 

NO ND 
NO ND 
NO ND 
ND ND 
NO ND 
NO ND 

NO ND 
NO NO 
NO ND 

------
NO NO 
NO ND 
NO NO 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS • PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Q) 
,..-.. 

Q) :2 
Q) c c - Q) ..c ~c ,..-.. c <? ..-..Q) - Q) Q) ro a> ..C_c ClQ) ..!oo::..c c 0 Q) '-"(.) ._ ._ ...... '-'c ._ ...... 

0 Q) 0 c 0 c Q) N (.) o ro 0 Q) (/) c ro N '- N c N ro N- N ro 
~ 

Q) ...... c..c c Q) c '- c~ c ...... ..c:S Q) ...... Q) .... Q) 0 Q) Q) Q) 0 ..c 
m ai m~ m~ m~ ·- c mo. (.) o ro 

4 5 4 5 4 4 5 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 
., " 

NO NO NO ND NO 1.00 NO 
NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
NS/S NS/S I NS/S NS/S NS/S NS/S NS/S 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S NS/S NS/S NS/S 

NO NO NO NO NO NO ND 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO ND NO NO 
NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 

-----
NO NO NO NO NO NO NO 
NO NO NO NO NO NO ND 

I---' 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 

I Q) 
Q) (") Q) c c 

"'!.Q) c Q) 
Q) ...... 
..c T"" c Q) ..c ...... Q) '-'Q) ro ...... 
c c c 0 '- ..c Q) 
ro Q) c >. ...... ro c ...... '- Q) 0. ..c c Q) 0 0 0. Q) ...... 
::J ::J "'C- ro ..c >. u::: c"'C u::: - (.) z 0.. 0.. 

3 2 5 2 3 4 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 

' 
,. ~ < 

0.792 6.69 NO NO 8.54 2.71 
NS/S NS/S NS/S NS/S NS/S NS/S 
NS/S NS/S NS/S NS/S NS/S NS/S 
NS/S NS/S NS/S NS/S NS/S NS/S 

NS/F NS/F NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S NS/S NS/S 

NO 0.988 NO NO 0.457 0.0887 
NO NO NO NO NO NO 

---····· .. -
NO 0.666 NO NO 0.463 NO 
NO 0.300 NO NO NO NO 

NO 0.568 NO NO 0.363 NO 

NO 0.597 NO NO 0.352 NO 

NO NO NO NO NO NO 
--------c---

NO NO NO NO NO NO 
NO NO ND NO NO NO 
NO NO NO 4.12 NO NO 

--~-------

NO NO NO NO NO NO 
NO NO NO ND NO NO 
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0 
""C 
0 
0 
1\) 
~ 

0 
w 
1\) 

Number of benzene 
rings 

Well Date 
Identification Sampled 

MW-33 02/16/00 
05/30/00 
08/24/00 ----
11/30/00 
02/22/01 

dup 02/22/01 
05/16/01 
09/21/01 
03/14/02 
09/27/02 
03/18/03 
09/24/03 ----
03/29/04 
09127104 

MW-34 09/21/01 
03/14/02 
09/27/02 
03/18/03 
09/24/03 
03/29/04 --
09127104 

--· 

MW-36 02/16/00 
05/31/00 
08/24/00 
11/30/00 
02/21/01 
05/16/01 
09/21/01 
03/13/02 
03/18/03 
09/24/03 
03/29/04 --
09/27/04 

Table 3 

Q) 
c 
Q) 

..c -..c 
c. 
ro 
c 
Q) 
u 
<( 

2 

(~g/1) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.340 
ND 
ND 
ND 
ND 

<0.0200 
<0.100 

0.280 
ND 
ND 
ND 

0.151 
0.0524 
0.135 

0.143 
0.228 
0.269 
0.420 
0.304 
0.247 
0.240 

ND 
0.178 
0.307 
0.246 
0.710 

Q) 
c 
Q) 

>. Q) ..c c - Q) ..c 
c. u 
ro ro 
c 

,_ 
Q) ..c -u c 
<( <( 

2 3 

(~g/1) (~g/1) 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

<0.0200 <0.0200 
<0.100 <0.100 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

<0.0200 <0.0200 
<0.100 <0.100 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

<0.0200 <0.0200 
<0.100 <0.100 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Q) - Q) ~ 
Q) c c - Q) 

- c .---.Q) 
..c 

- Q) ~c ro- Q) ro a> .O..c O'lQ) ..l<::..c c 0 Q) -u - --- -c -- N U o ro 0 Q) 0 c 0 Q) 0 c Q) 
(/) c ro N ,_ N c N ~ N- N ro a>.!: c..C c Q) c 0 c ~ c ,_ ~ 

Q)- Q) ,_ Q) 0 .0-
Q) :::l Q) Q) ..c 

Ill ~ Ill~ Ill~ ·- c Ill;;:: Ill c. (.) Cl ro 

4 5 4 5 4 4 5 

(~g/1) (~g/1) (~g/1) (~g/1) (~g/1) (~g/1) (~g/1) 

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

0.100 ND 0.220 0.140 0.120 0.200 ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 
<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.200 

ND ND ND 0.100 ND ND ND 
ND ND ND ND ND ND ND 

·--

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 
<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.200 

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND _ 
ND ND ND ND ND ND ND 
ND ND ND ND ND I ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 
<0.100 <0.100 <0.10Q_ <0.100 <0.100 <0.100 <0.200 

I Q) 
Q) C'? Q) c c 

N_ Q) c Q) 
Q) Q) 

,_ 
..c ..-- c ..c - Q) ._Q) -ro -c c c 
ro Q) 

0 ,_ ..c ro Q) 
c >. - c ,_ ,_ ..c c 

0 0 Q) c. c. Q) Q) 
:::l :::l "0-

,_ 
ro ..c >. u:: u:: c"O 

- u z 0... 0... 

3 2 5 2 3 4 

(~g/1) (~g/1) (~g/1) (~g/1) (~g/1) (~g/1) 
l-l' ~<~<m ~ ~ HtHl 

ND ND ND ND ND ND 
ND ND ND ND ND ND 

·---

ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND 0.222 ND ND 
ND ND ND 0.161 ND ND 
ND ND ND ND ND ND 

0.180 ND 0.120 0.160 ND 0.160 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 

<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 0.0209 
<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 

ND ND 0.120 0.120 ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 

<0.0200 <0.0200 <0.0200 <0.0600 <0.0200 <0.0200 
<0.100 <0.100 <0.100 <0.150 <0.100 <0.100 

ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND 0.180 ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND 0.140 ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 

·--··----~-~------

<0.0200 <0.0200 <0.0200 <0.200 0.0525 0.0487 
<0.100 <0.150 <0.100 <1.00 <0.100 <0.100 
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0 
0 
""C 
0 
0 
1\) 
~ 

0 
w 
w 

Number of benzene 
rings 

Well Date 
Identification Sampled 

' ~ ~ 

MW-37 02/16/00 
05/30/00 
08/24/00 
11/30/00 
02/21/01 
02/21/01 1 

05/16/01 
09/21/01 
03/13/02 
09/27/02 

-··-
dup 09/27/02 

03/18/03 
~·---

09/03/04 
03/04/04 
09/27/04 

~-· 

MW-39 09/27/04 

MW-40 02/16/00 
05/30/00 

~ 

08/24/00 
11/30/00 .. 

02/21/01 
~. 

05/16/01 
-· 

09/21/01 
03/13/02 

~-

09/27/02 
03/18/03 

~-.. 

09/24/03 
dup 09/24/03 

03/29/04 
dup 03/29/04 

09/27/04 

Table 3 

<I> 
c 
<I> 

.J:: 
:E a. 

Cll 
c 
~ 
<{ 

2 

(IJg/1) 

1.56 
ND 
ND 

0.680 
0.183 
0.588 
0.401 
0.140 
NS/F 
ND 
ND 

0.435 

<1.00 
4.30 

0.0972 
0.124 
0.141 

ND 
NO 
ND 
ND 
ND 
ND 
ND 

0.109 
ND 

0.0609 
0.0588 
<0.100 

<I> 
c 
<I> 
>-

.J:: <I> 
c -.J:: <I> a. (.) 

Cll Cll 
c L.. 

<I> .J:: -(.) c 
<{ <{ 

2 3 

(IJg/1) (IJg/1) 
>t ,>,;v>, "' 

ND 0.0862 
ND ND 
ND ND 

0.180 ND 
ND ND 
ND ND 
ND ND 
ND ND 

NS/F NS/F 
ND ND 
ND ND 
ND ND 

<1.00 <0.100 
<0.100 0.159 

ND ND 
ND ND 
ND ND 
ND ND 
ND NO 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

<0.0200 <0.0200 
<0.0200 <0.0200 
<0.1 O.Q_, <0.1 00 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS· PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

,....... :2 <I> <I> 
<I> c .J:: c " <I> 

.-.. c .-..Q> .-..Q) ~c ro <I> Cll <I> ..C..c; ClQ) ~.J:: c 0 <I> '-'(.) -- -- --c -- <I> N c..> 0 Cll 0 <I> 0 c 0 <I> 0 c (/) c ~ N ._ N C N Cll N- N Cll 
c.J:: c <I> c L.. c ~ c L.. ~ <l>..c: 
<1>- <I> L.. <I> 0 <I> <I> <I> 0 .J:: ..c-

c.o ~ c.o~ c.o.E c.o.E ·- c c.oa. (.) Cl Cll 

4 5 4 5 4 4 5 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 
-·. .. 

"' ;itH~l \0 

0.0584 0.0773 0.0564 ND ND 583 ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND I ND ND 
NO ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.200 
<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.200 

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND 0.120 ND ND 0.100 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 
<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 
<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.200 

' Q) 
<I> C"? <I> c c 
<I> "!.<t> c <I> 

<I> L.. 

.J:: ...-- c .J:: 
c <I> '-'Q) ro -c c 0 L.. .J:: <I> Cll ~ c >- :E Cll c L.. c 
0 0 <I> a. a. <I> <I> 

L.. 
:::J :::J "'C .-.. Cll .J:: >-c"'C u::: u::: - (.) z D.. D.. 

3 2 5 2 3 4 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 
l:d 

,,,, 

0.158 3.02 ND ND 0.605 0.214 
0.126 ND ND ND 0.451 0.153 

ND 1.25 ND ND ND ND 
ND 0.600 ND 0.660 0.200 0.120 
ND 0.228 ND ND ND ND 
ND 0.513 ND ND 0.207 ND 
ND 0.327 ND ND 0.146 ND 
ND ND ND 0.280 0.120 ND 

NS/F NS/F I NS/F NS/F NS/F NS/F 
ND 0.499 ~ND ND 0.166 0.122 
ND ND ND ND 0.147 ND 
ND 0.731 ND ND ND ND 

I 
0.122 <1.00 <0.100 <1.00 0.184 0.251 
0.338 1.23 <0.100 <1.60 1.16 0.348 

ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 

0.380 ND 0.140 ND 0.120 0.240 
.. 

ND ND ND ND ND ND .. 

ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 

<0.0200 <0.0200 <0.0200 <0.0900 <0.0300 <0.0200 
<0.0200 <0.0200 <0.0200 <0.0900 0.0266 <0.0200 
<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 
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0 
0 
""C 
0 
0 
1\) 
~ 

0 
w 
~ 

Number of benzene 
rings 

Well Date 
Identification Sampled 

CONOCOPHILLIPS 

B-4 02/17/00 
05/26/00 

dup 05/26/00 
08/28/00 

~-
11/29/00 
02/20/01 
09/18/01 
03/13/02 

~-··· 

09/26/02 
03/17/03 
09/25/03 

~~·· 

B-17 02/17/00 
05/26/00 

-·· 

08/28/00 
11/29/00 
02/23/01 

dup 02/23/01 
05/17/01 

dup 05/17/01 

B-18 02/17/00 
05/26/00 
08/28/00 
11/29/00 

-·· 

02/23/01 
05/17/01 

Table 3 

Q) 
c 
Q) 

..c -..c 
c.. 
ro 
c 
Q) 
(.) 
<{ 

2 

(IJg/1) 

NS/F 
13.2 
NO 

NS/F 
2.50 
NS/F 
NS/F 
NS/S 
2.16 
NS/F 
2.79 

2.28 
NO 
2.92 
1.72 
2.36 
2.52 . 

2.19 
2.19 

1.41 
ND 
1.28 

0.220 
NO 
NO 

Q) 
c 
Q) 
:;., 
..c Q) 

c -..c Q) 
c.. (.) 

ro ~ c ..c Q) -.:t c 
<{ 

2 3 

(IJg/1) (IJg/1) 

NS/F NS/F 
NO ND 
NO ND 

NS/F NS/F 
NO 0.620 

NS/F NS/F 
NS/F NS/F 
NS/S NS/S 
NO ND 

NS/F NS/F 
NO 0.857 

NO ND 
NO ND 
NO ND 

0.340 0.180 
NO 0.139 

-~--

ND 0.236 
NO 0.294 
NO 0.265 

NO ND 
NO ND 
NO ND 
NO NO 
NO ND 
NO ND 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

~ ::2 Q) Q) 
Q) c ..c c - Q) 

~c ~ Q) ~ Q) ~c ro Q) ro a> ..O..c O>Q) ~..c c 0 Q) -u - -- '-'c --o ro 0 Q) 0 c 0 Q) 0 c Q) N (.) 
(/) c ro N ,__ N C N ro N- N ro 
~ a>..2; c..c c Q) c ...... c ~ c ...... 

Q)- Q) ...... Q) 0 Q) 0 :-91: Q) Q) ..c m@ m~ m.@ me.. m.@ 0 Cl ro 

4 5 4 5 4 4 5 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 
' ,' If~ 

NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NO NO NO NO NO ND NO 
NO NO NO NO NO ND NO 

NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
o.14o I ND NO NO NO NO NO 
NS/F I NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
NO NO NO NO NO NO NO 

NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NO NO NO NO NO ND NO 

NO NO NO NO ND NO NO 
NO NO NO NO NO ND NO 
NO NO NO NO NO NO NO 
NO NO ND NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO ND 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 

NO ND I NO NO NO NO NO 
ND NO NO ND NO NO NO 
NO ND NO NO NO ND ND 
NO NO NO NO NO ND NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 

I Q) 
Q) C'> Q) c c 
Q) N_ Q) c Q) 

Q) ...... 
..c ...-- c ..c - Q) '-'Q) ro -c c c 
ro ~ 

0 ...... ..c ro Q) 
c >. - c ...... 
Q) c.. ..c c Q) 0 0 c.. Q) ...... 

::I ::I "0 ~ ro ..c >. u:: u:: c" z D. D. - (.) 

3 2 5 2 3 4 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 

NS/F NS/F NS/F NS/F NS/F NS/F 
1.19 17.3 NO NO 28.4 2.24 
1.2 NO NO ND 20.9 1.72 

NS/F NS/F NS/F NS/F NS/F NS/F 
1.60 2.54 NO 8.80 4.72 1.24 
NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S NS/S NS/S 
0.889 3.42 NO NO 4.26 0.859 
NS/F NS/F NS/F NS/F NS/F NS/F 
1.24 5.10 NO ND 6.24 1.23 

ND 8.42 ND ND 4.25 ND 
ND 10.1 NO ND 5.33 NO 
NO 10.5 NO ND 7.10 

0.320 5.50 NO 0.880 4.96 0.260 
.. 

NO 8.20 NO NO 2.93 NO 
NO ND 0.372 ND 3.84 ND 
ND 7.83 ND ND 4.24 ND 
NO 8.25 NO ND 4.14 NO 

NO 3.39 NO NO 1.83 ND 
NO NO ND ND NO NO 
NO 2.84 ND ND 1.17 NO 
NO 0.440 ND NO 0.220 NO 
NO 1.11 NO NO NO NO 

NO 0.529 ND NO ND NO 
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0 
0 
""C 
0 
0 
1\) 
~ 

0 
w 
(1'1 

Number of benzene 
rings 

Well Date 
Identification Sampled 

' 
B-22 02/17/00 

05/26/00 
08/28/00 
11/29/00 
02/20/01 
05/17/01 

B-35 02/17/00 
05/26/00 
08/28/00 
11/29/00 
02/23/01 
05/17/01 
09/20/01 
03/14/02 
09/26/02 
03/18/03 
09/25/03 
03/30/04 
09/28/04 

Table 3 

(]) 
c 
(]) 
..c 
:E 
a. 
ro 
c 
(]) 
(.) 
<( 

2 

(IJg/1) 

NS/S 

ND 
NS/F 
NS/S 
NS/F 
NS/F 

11 
ND 

6.77 
2.84 
8.44 
4.34 
2.92 
3.02 
4.76 
3.46 
5.36 
3.52 
5.25 

(]) 
c 
Q) 

>. (]) ..c _. c 
..c (]) 
a. (.) 

ro ~ c 
(]) ..c _. 
(.) c 

<( <( 

2 3 

(IJg/1) (IJg/1) 
"'"" 

NS/S NS/S 

ND ND 
NS/F NS/F 
NS/S NS/S 
NS/F NS/F 

-· 

NS/F NS/F 

ND 5.15 
ND 2.61 
ND 0.807 

0.360 0.520 
ND ND 
ND 0.493 .. 

0.360 0.680 
ND 0.620 
ND 0.740 
ND 0.493 
ND 0.779 

<0.200 0.456 
<0.200 0.579 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

~ 

(]) - (]) ..c 
(]) c c - (]) ..c ~c ~ c ...-. ~w ...-. (]) (]) ro Cl.l ro .O..c Ol(]) ..l<:..c 0 (]) c -u .._, --- .._,c ---o ro 0 (]) 0 c 0 (]) 0 c (]) N U 

(/) c ~ N ._ N c N ro N- N Cll 
~ c..c c ~ c .... c ~ c .... Cl.l..c 

(])_. (]) >- (]) 0 (]) (]) (]) 0 ..c .0 _. 

rn ffi rn~ rn~ ·- c rna. rna. (.) o ro 

4 5 4 5 4 4 5 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 

NS/S NS/S NS/S NS/S NS/S NS/S NS/S 

ND ND ND ND ND ND ND 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 

1.19 ND ND ND ND 1.1 ND 
ND ND ND ND ND ND ND 

0.123 ND ND ND ND 0.127 ND 
0.240 ND ND ND ND 0.200 ND 
0.304 ND 0.102 ND ND 0.330 ND 
0.103 ND ND ND ND 0.106 ND 
0.200 ND 0.120 ND ND 0.200 ND 

ND ND ND ND ND ND ND 
0.109 ND ND ND ND ND ND 

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.200 <0.200 <0.200 <0.200 . <0.200 <0.200 <0.200 

(]) 
c 
Q) 

..c _. 
c 
Cll ..... 
0 
:::::1 

u:: 
3 

(IJg/1) 

NS/S 

ND 
NS/F 
NS/S 
NS/F 
NS/F 

8.29 
2.93 
1.12 
1.46 
ND 

0.692 
1.20 

0.844 
1.00 

0.578 
0.884 
0.419 

<0.200 <0.200 <0.200 <0.2oo 1 <o.2oo <0.200 <o.4oo I o.662 

I (]) 
("') (]) c 
N_ a> c (]) 

(]) .... 
..c (]) ..-- c ro _. .._,(]) 

c c 
(]) 0 .... ..c ro (]) 

c >- _. c .... (]) a. ..c c (]) 0 a. (]) .... 
:::::1 "'C ~ ro ..c >-u:: c"'C - (.) z Cl... Cl... 

2 5 2 3 4 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 
_., 

' 
NS/S NS/S NS/S NS/S NS/S 

15.4 ND ND 21.5 ND 
NS/F NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S NS/S 
NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F 

30 ND ND 35.8 4.33 
22.5 ND ND 20.7 1.73 

,_ __ 

13.7 ND ND 8.35 0.584 
6.30 ND 1.22 7.16 0.760 
16.2 ND ND 17.3 1.15 
11.3 ND ND 5.50 0.425 

. -· 

6.74 ND 1.00 10.0 0.700 
7.62 ND ND 6.78 0.468 
11.6 ND ND 9.41 0.570 
14.3 ND ND 7.51 0.434 
10.2 ND ND 8.86 0.399 
7.21 <0.200 <2.10 5.18 0.274 
9.23 <0.200 <2.70 6.80 0.455 
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0 
1\) 
~ 

0 
w 
0') 

- ---

Number of benzene 
rings 

Well Date 
Identification Sampled 

B-36 02/17/00 
05/26/00 
08/28/00 
11/29/00 
02/23/01 
05/17/01 
09/20/01 

dup 09/20/01 
03/14/02 
09/26/02 
03/18/03 
09/25/03 
03/30/04 
09/28/04 

dup 09/28/04 

B-37 02/17/00 
dup 02/17/00 

05/26/00 
08/28/00 
11/29/00 
02/23/01 
05/17/01 
03/14/02 --
09/26/02 
03/18/03 

dup 03/18/03 
09/25/03 

dup 09/25/03 

1---- 03/31/04 
09/28/04_ 

Table 3 

Q) 
1:: 
Q) 
..c 
+-' 
..c 
c.. 
ro 
c 
Q) 
(.) 

<( 

2 

(j..ig/1) 

0.251 
ND 
ND 

0.720 
ND 

0.642 
0.360 
0.320 

ND 
ND 

0.240 
0.584 
3.51 

0.653 
0.723 

0.0698 
0.0683 

ND 
0.124 

ND 
ND 

0.110 
ND 
ND 
ND 
ND 

0.120 
0.113 

0.0737 
,____().142 

Q) 
c 
Q) 

>-..c Q) 
1:: +-' 

..c Q) 
c.. (.) 

~ ro 
c 
Q) .c 

+-' 
(.) c::: 
<( <( 

2 3 

(IJg/1) (j..ig/1) 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

<0.200 0.490 
<0.100 <0.100 
<0.100 <0.100 -

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

<0.0200 <0.0200 
<0.100 <0.100 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS - PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Q) ---- Q) :2 
Q) c ..c c - Q) 

.......... 1:: .......... .......... Q) .......... Q) ~c Q) ro ID ro .O..c ~Q) ~..c 0 Q) -u - -- -- c::: 
0 Q) 0 c 0 c 0 c::: Q) N U o ro N~ (/) c::: ~ N '- N C N ro N ro 

c.C c Q) c::: ..... c ~ c ..... ~ Q).c 
Q)- Q) ..... Q) 0 Q) 0 .o-Q) Q) ..c 

OJ ~ OJ~ OJ~ OJ~ ·- c me.. u o ro 

4 5 4 5 4 4 5 

(IJg/1) (j..ig/1) (j..ig/1) (j..ig/1) (IJg/1) (j..ig/1) (j..ig/1) 
'''<'' h' 

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

---

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 
<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.200 
<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.200 

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.0200 <0.0200 <0.0200 <0.0200 I <0.0200 <0.0200 <0.0200 
<0.100 <0.100 <0.100 <0.1oo I <o.1oo <0.100 <0.200 

I Q) 
Q) C') Q) c c 
Q) N_ Q) c Q) 

Q) ..... 
..c Q) T""" c::: -ro ..c 
+-' -Q) "E c c 0 ..... ..c Q) ro Q) c >- +-' ro c ..... ..... ..c c 
0 0 Q) c.. c.. Q) 

Q) ..... 
:::J :::J "'C .......... ro .c >-u:: u:: c:::"'C - (.) z 0... 0... 

3 2 5 2 3 4 

(j..ig/1) (j..ig/1) (j..ig/1) (j..ig/1) (j..ig/1) (j..ig/1) 
"l'H'~ ~ ~<S< 

ND 0.537 ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND 1.34 ND 0.520 0.180 ND 
ND ND ND ND ND ND 
ND 1.91 ND ND ND ND 
ND 0.920 ND 0.320 0.200 ND 
ND 0.880 ND 0.300 0.100 ND 
ND 0.262 ND ND ND ND 
ND 1.26 ND ND ND ND 
ND 0.811 ND ND ND ND 
ND 1.22 ND ND ND ND 

0.429 6.79 <0.200 <2.10 5.07 0.268 
<0.100 1.51 <0.100 <1.60 <0.100 <0.100 
<0.100 1.24 <0.100 <1.35 <0.100 <0.150 

ND ND ND ND ND 0.0547 
ND ND ND ND ND 0.0731 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND 0.128 ND 
ND I ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND 0.118 ND 

<0.0200 <0.0200 <0.0200 <0.320 <0.0300 0.0431 
<0.100 <0.100 <0.100 <0.300 <0.100 <0.100 
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Number of benzene 
rings 

Well Date 
Identification Sampled 

~,;,: ~ <y 

B-40 02/17/00 
05/26/00 
08/28/00 
11/29/00 
02/20/01 --
05/17/01 

U-2 02/17/00 
05/26/00 
08/28/00 
11/29/00 
02/23/01 
05/17/01 
09/20/01 
03/14/02 
09/26/02 

~~~ 

03/18/03 
09/25/03 
03/31/04 
09/28/04 

U-3 02/17/00 
05/26/00 
08/28/00 
11/29/00 

dup 11/29/00 
02/23/01 
05/17/01 

Table 3 

Q) 
s::: 
Q) 
..c -..c 
0.. 
ro 
c 
Q) 
(.) 
<( 

2 

(~g/1) 

NS/S 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

0.140 
0.119 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

0.166 
<0.100 

0.142 
ND 

0.145 
ND 
ND 

0.117 
0.11 

Q) 
c 
Q) 

>. 
..c Q) - c 
..c Q) 
0.. (.) 

ro ro 
'-c ..c Q) c (.) 

<( <( 

2 3 

(~g/1) (~g/1) 
~' ,' 

NS/S NS/S 
NS/F NS/F 
NS/F NS/F 
NS/F NS/F 
NS/F NS/F 
NS/F NS/F 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

<0.0200 0.0201 
<0.100 <0.100 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS- PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

2' Q) ......... Q) 
Q) c ..c c " Q) 

......... c C? ......... Q) - Q) Q) ~c 
Cll Q) .O..c OlQ) ~..c 0 Q) c -u - -- -c --o ro 0 Q) 0 c 0 Q) 0 c Q) N (.) 

(/) c ro N '- N C N ro N- N ro 
~ Q)..c c..c c ~ s::: '- c~ c '-

Q) ...... Q) 0 Q) 0 .0-
Q) >. Q) Q) ..c ·- c m ~ mo.. m.@ mo.. m.@ () 0 Cll 

4 5 4 5 4 4 5 

(~g/1) (~g/1) (~g/1) (~g/1) (~g/1) (~g/1) (~g/1) 
l 

NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND NO ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 
<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.200 

ND ND ND NO ND ND NO 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND NO ND ND ND 
ND ND ND ND ND ND 1---~~ 
ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

I Q) 
Q) (") Q) c c 
Q) N. Q) c ~ Q) ..c Q) ...- c ro ..c - -Q) -c c c 
ro ~ 

0 '- ..c ro Q) 
c >. - c '- Q) 0.. ..c c Q) 0 0 0.. Q) 

::J ::J "'0- '-ro ..c >. 
u:::: u:::: c"'C z a.. a.. - (.) 

3 2 5 2 3 4 

(~g/1) (~g/1) (~g/1) (~g/1) (~g/1) (~gil) 

NS/S NS/S NS/S NS/S NS/S NS/S 
NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F 

0.683 0.224 ND ND 0.104 0.0856 
ND 0.239 ND ND 0.122 ND 
ND 1.73 ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND I ND ND ND ND ND 

<0.100 0.237 <0.0200 <1.12 0.0680 0.0787 
<0.100 <0.100 <0.100 <0.150 <0.100 <0.100 

ND 0.17 ND ND 0.066 ND 
ND 0.119 ND ND ND ND 
ND 0.163 ND ND ND ND 
ND 0.120 ND 0.160 ND ND 
ND ND ND 0.120 ND ND 
ND 0.152 ND ND ND ND 
ND 0.134 ND ND ND ND 
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w 
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Number of benzene 
rings 

Well Date 
Identification Sampled 

. ' 

U-4 02/16/00 
05/26/00 
08/28/00 

dup 08/28/00 
11/29/00 
02/23/01 

-·· 

05/17/01 --
09/18/01 

--

03/13/02 
~· 

09/26/02 
dup 09/26/02 

03/17/03 
--· 

U-5 02/17/00 
05/26/00 
08/28/00 
11/29/00 -
02/23/01 

-· 

05/17/01 
09/18/01 
09/26/02 

--·· 

03/18/03 
09/25/03 
03/31/04 
09/28/04 

U-10 03/18/03 

09/25/03 
03/30/04 
09/28/01_ 

Table 3 

Q) 
c: 
Q) 

..c: -..c: 
c. 
ro 
c 
Q) 
(.) 

<( 

2 

().Jg/1) 
<l'{ 

ND 
ND 

5.05 
4.47 
1.66 
13.0 
NS/F 
NS/S 
NS/S 
2.88 
3.40 
NS/F 

1.19 
ND 
ND 

0.800 
ND 

NS/F 
NS/F 
NS/F 
ND 

5.52 
3.15 

--·-·-

4.54 

ND 

ND 
<0.0200 
<0.100_ 

Q) 
c 
Q) 

» Q) ..c: c: -..c: Q) 
c. (.) 

ro ro 
c: .... 
Q) ..c: -(.) c 
<( <( 

2 3 

().Jg/1) ().Jg/1) 
~"lHW< '" 

ND ND 
ND ND 
ND 1.32 
ND ND 
ND 0.660 
ND 4.14 

NS/F NS/F 
NS/S NS/S 
NS/S NS/S 
ND ND 
ND ND 

NS/F NS/F 

ND ND 
ND ND 
ND ND 

0.100 ND 
ND 0.124 

NS/F NS/F 
NS/F NS/F 
NS/F NS/F 
ND ND 
ND 1.13 

<0.400 0.921 
<0.500 <0.500 

ND ND 

ND ND 
<0.0200 <0.0200 
<0.100 <0.100 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS - PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

Q) 
,......, 

Q) :;:: 
Q) c: c " Q) 

,......, c: ,......, Q) ..c: 
......... Q) ~c: ......... Q) ro ID ~ ..O..c: OlQ) ~..c: 0 Q) c: ----u .__.- ----c: .__.-

o ro 0 Q) 0 c: 0 Q) 0 c Q) N U 
en c: ~ N '- N C N ro N- N ~ c:..C: c Q) c .... c ~ c 0 ~ Q)_c: 

Q) 0 ..a-Q)- Q) .... Q) Q) Q) :J ..c: 
IIl ~ ((}~ ((}~ ·- c: 

IIl c. lilt;:: (..) o ro 

4 5 4 5 4 4 5 

(J.Jg/1) ().Jg/1) ().Jg/1) ().Jg/1) (J.Jg/1) ().Jg/1) ().Jg/1) . " 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND 0.727 ND 

NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

NS/F NS/F NS/F NS/F NS/F NS/F NS/F 

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND I ND ND ND 

NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
1.08 ND ND 2.54 ND 1.89 ND 
ND ND ND ND ND ND ND 

<0.400 <0.400 <0.400 <0.400 <0.400 <0.400 <0.400 
<0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <1.00 

ND ND ND ND ND ND ND 

ND ND ND ND ND ND ND 
<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 

,<0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.200 

I Q) 
Q) (") Q) c: c: 

"!.Q) 
c Q) 

Q) Q) .... 
..c: ..c: Q) ...... c: Cii - .__.Q) -c: c: c: 

ro Q) 0 .... ..c: ro Q) 
c: » - c: .... .... ..c: c: 

0 0 Q) c. c. Q) Q) .... 
:J :J "'0 ,......, ro ..c: » c"'O u:: u:: - (.) z a.. a.. 
3 2 5 2 3 4 

().Jg/1) ().Jg/1) ().Jg/1) (J.Jg/1) ().Jg/1) ().Jg/1) 
' .. ~j~ '" 

ND 7.92 ND ND 7.42 ND 
ND 7.44 ND ND 7.11 ND 
ND 11.6 ND ND 12.4 1.17 

0.367 10.4 ND ND 6.48 0.544 
0.220 3.38 ND 0.760 1.92 0.340 

ND 31.6 ND ND 40.6 4.08 
NS/F NS/F NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S NS/S NS/S 
NS/S NS/S NS/S NS/S NS/S NS/S 
ND 7.60 ND ND 8.14 0.571 
ND 8.72 ND ND 9.70 0.842 

NS/F NS/F NS/F NS/F NS/F NS/F 

ND 2.63 ND ND 1.42 0.0674 
ND ND ND ND 2.04 ND 
ND 5.52 ND ND 2.29 ND 
ND 2.02 ND 2.60 1.06 ND 
ND 3.28 ND ND 1.64 ND 

NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F 
ND 36.0 ND ND 55.0 11.3 
ND 9.61 ND 4.71 10.7 1.31 

<0.400 5.18 <0.400 <2.50 5.49 1.06 
<0.500 6.51 <0.500 <3.25 5.66 <0.500 

ND ND ND 0.345 ND ND 

ND ND ND ND ND ND 
<0.0200 <0.0200 <0.0200 0.0302 <0.0200 <0.0200 
<0.100 <0.10Q_ <0.100 <0.100 <0.100 <0.100 
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(]) 
(]) c:: 

(]) c:: >. (]) 
..c:: ..c:: (]) 

c:: - .1: ..c:: (]) 
c.. c.. (.) 
Ctl co co 
c:: c:: .... 
(]) (]) ..c:: 

c (.) (.) 
<( <( <( 

Number of benzene 
2 2 3 

rings 
Well Date 

Identification Sampled (IJg/1) (IJg/1) (IJg/1) 
';.' )f (, ~ B 

U-11 03/18/03 0.711 ND NO 

09/25/03 1.45 ND 0.229 
03/30/04 1.73 <0.200 0.395 
09/28/04 <0.171 <0.114 <0.171 --·-

U-12 03/18/03 1.72 ND 0.308 

09/25/03 0.277 ND 0.138 
03/30/04 0.151 <0.0400 <0.0600 
09/28/04 1.21 <0.100 0.304 

P-1 03/18/03 ND ND NO 
03/31/04 <0.0200 <0.0200 <0.0200 

P-2 I 03/17/03 2.61 NO NO -

--·· 9/25/032 1.93 ND ND 
03/30/04 1.97 <0.200 <0.300 
09/28/04 2.28 <0.200 <0.200 

NOTES: 
- = Not sampled, not analyzed, not applicable 
IJg/1 = Micrograms per Liter 
NO = Not detected at or above method detection limit 
2100 and 5/00 data from IT Corporation 

TABLE 3 
GROUNDWATER ANALYTICAL RESULTS • PAH COMPOUNDS 

Willbridge Terminals 
Portland, Oregon 

~ 

(]) ~ (]) ..c:: 
(]) c:: ..c:: c:: - (]) 

~c:: - -(]) -(]) ~c:: (]) Ctl (]) Ctl ..C..c:: Ol(]) ~..c:: c:: 0 (]) "--'(.) - -- -c:: --0 Ctl 0 (]) 0 c:: 0 (]) 0 c:: (]) N (.) 
en c:: ~ N '- N C:: N ~ N- N ~ c::..C:: c:: (]) c:: ~ ~ (])..c:: c:: 0 c:: 0 (])c (]) .... (]) ~ (]) (]) (]) ~ ..c:: ..a-

CD~ 0 ·- c:: 
CD ct1 CD;:;:: CDc.. CD;:;:: 0 Ctl 

4 5 4 5 4 4 5 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 
~ 

ND ND NO ND ND ND ND 

ND NO ND NO ND ND ND 
<0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 
<0.114 <0.114 <0.114 <0.114 <0.114 0.114 <0.229 

ND ND NO ND ND ND ND 

ND NO ND NO ND ND ND 
<0.0400 <0.0400 <0.0400 <0.0400 <0.0400 <0.0400 <0.0400 

0.193 <0.100 <0.100 <0.100 <0.100 0.153 <0.200 
ND NO ND ND NO NO ND 

<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 
ND ND ND ND NO NO ND 
ND NO NO ND NO ND ND 

<0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 
<0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.400 

8/00, 11/00, 2/01 and 5/01 data from KHM Environmental Management, Inc. 
IT Corp Data recorded as reported in Second Quarter 2000 Report 
Analytes reported in alphabetical order 
NS/F = Not sampled floating product present 
NS/S =Not sampled sheen present 

(]) 
c:: 
(]) 

..c:: -c:: 
Ctl .... 
0 
~ 

u:: 
3 

(IJg/1) 

ND 

0.391 
0.610 
<0.286 

0.384 

ND 
<0.0400 

0.616 
ND 

<0.0200 
ND 
ND 

<0.200 
<0.200 

1 = Sample rerun outside of hold time due to low surrogate recovery reported in the initial sample as a result of an extraction error. 
2 =Sample ID was misidentified by the laboratory as D-2 
dup* = duplicate for B-30 submitted as blind duplicate labeled as B-50 
dup**= duplicate for B-30 submitted as blind duplicate labled as B-31 
dup***= duplicate for B-30 submitted as blind duplicate labeled as B-130 
PAHs by EPA Method 8270M-SIM 

Table 3 

I ell 
(") (]) c:: 
"'!.(]) c:: (]) 

(]) .... 
...... c:: ..c:: (]) -(]) co -c:: c:: 

(]) 0 .... ..c:: Ctl 
(]) 

c:: :>. - c:: .... ..c:: c:: 
0 (]) c.. c.. (]) 

(]) .... 
~ '"0 ~ co ..c:: :>. u:: c::"'O - (.) z D.. D.. 

2 5 2 3 4 

(IJg/1) (IJg/1) (IJg/1) (IJg/1) (IJg/1) 
,,,,, 

' l 'W 

2.44 ND ND 0.951 ND 

4.69 ND ND 3.25 0.396 
5.29 <0.200 <2.60 4.32 0.821 

<0.343 <0.114 <0.343 <0.343 0.341 

7.94 ND ND 3.91 0.541 

1.25 NO 0.231 1.59 NO 
0.621 <0.0400 <0.320 0.238 0.0434 
2.56 <0.100 <1.20 2.56 0.832 
ND NO ND ND NO 

<0.0200 <0.0200 <0.0200 <0.0200 0.0405 
9.62 ND ND 2.05 ND 

-· 
6.85 ND ND 4.23 NO 
7.66 <0.200 <1.70 3.28 <0.200 
8.23 <0.200 <1.40 3.56 <0.200 
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Sample I.D. 

CHEVRON 
B-7 

dup 
---

1-----· 

--

B-9 

--

B-10 
dup 

Table 4 

Sample 
Date 

02/18/00 
05/23/00 
05/23/00 
08/25/00 
11/30/00 
02/22/01 
05/17/01 
03/20/03 
09/29/03 
03/30/04 
05/23/00 
08/25/00 
11/30/00 
02/22/01 
05/17/01 
09/19/01 
03/21/02 
09/24/02 
03/20/03 
09/30/03 
03/30/04 
02/18/00 
02/18/00 
05/23/00 
08/25/00 
11/30/00 
02/23/01 
05/17/01 
09/19/01 
03/21/02 
09/24/02 
03/20/03 
09/29/03 
03/30/04 

Arsenic 
(mg/1) 

0.028 
0.0268 
0.0276 
NS/F 
NS/S 

0.0310 
0.0364 
0.0275 
0.0304 
0.0303 
0.0177 
0.0116 
0.0108 
0.0173 
0.0208 
0.0161 
0.0105 
0.0185 
0.00992 
0.00905 
0.0384 
0.0367 
0.0394 
0.0354 
0.0314 
0.0307 
0.0323 
0.0395 
0.0234 
0.0301 
0.0290 
0.'0327 
0.0337 
0_._0332--

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Barium Cadmium Chromium Copper Lead Mercury 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

1 

0.122 0.00107 0.0066 0.0134 0.00425 ND 
--

0.228 ND 0.0264 0.0441 0.0115 ND 
0.259 ND 0.0304 0.051 0.0137 ND 
NS/F NS/F NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S NS/S NS/S 

0.0719 ND ND 0.00311 ND ND 
0.0587 ND ND 0.00157 ND ND 
0.0642 ND ND 0.0209 ND ND 
0.0815 ND 0.00278 0.00608 0.00121 ND 
0.0869 0.00138 0.00320 0.00647 0.00175 <0.000200 
0.139 ND 0.0176 0.0286 0.00848 ND 
0.0534 ND 0.00270 0.00750 0.00214 ND 
0.153 0.00149 0.0159 0.0354 0.0114 ND 

0.0460 ND ND 0.00213 ND ND 
0.0706 ND 0.00444 0.00634 0.00241 ND 
0.0753 ND 0.00256 0.00993 0.00266 ND 
0.0488 ND 0.00257 0.00683 0.00398 ND 
0.0469 ND ND ND ND ND 
0.0401 ND 0.00165 0.00421 0.00317 ND 
0.137 0.00136 0.00812 0.0285 0.0155 ND 
0.349 0.00382 0.0395 0.0991 0.0467 <0.000200 
0.337 0.00084 0.0355 0.0572 0.0202 ND 
0.375 0.00141 0.0448 0.0745 0.027 ND 
0.211 ND 0.0265 0.0384 0.0115 ND 
0.0657 ND 0.00199 0.00366 0.00141 ND 
0.0946 ND 0.00590 0.00800 0.00257 ND 
0.0611 ND ND ND ND ND 
0.0567 ND ND ND ND ND 
0.194 ND 0.0249 0.0466 0.0161 ND 
0.0644 ND ND ND ND ND 
0.0607 ND ND ND ND ND 
0.0620 ND ND ND ND ND 
0.0820 ND 0.00285 0.00441 0.00217 ND 
0.128 <0.00100 0.0100 0.0162 I 0.00783 <0.000200 

Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) 

mm:i& HHW 

0.00125 ND 0.0234 
0.00193 . ND 0.0863 
0.00211 ND 0.104 

NS/F NS/F NS/F 
NS/S NS/S NS/S 
ND ND 0.00513 
ND ND ND 
ND ND ND 

0.00132 ND 0.00782 I 

<0.00100 <0.00100 0.0135 
0.00123 ND 0.0616 

ND ND 0.0228 
0.00125 ND 0.0823 
0.00127 ND ND 

ND ND 0.0161 
ND ND 0.0136 
ND ND 0.0506 
ND ND ND 

·~ -~ 

ND ND 0.0283 
ND ND 0.0532 

0.00147 <0.00100 0.331 
0.00053 0.00019 0.0965 
0.00525 0.0002 0.123 
0.00229 ND 0.0631 
0.00105 ND 0.177 
0.00131 ND 0.0165 
0.00184 ND ND 

ND ND ND 
0.00104 ND 0.0793 

ND ND ND 
ND ND ND 

----··--

ND ND ND 
0.00165 ND 0.0132 

<0.00100 <0.00100 0.0402 

Page 1 of 14 



0 
0 
""C 
0 
0 
1\) 
~ 

0 
~ 
~ 

Sample 1.0. 

IB-11 

B;.14 

-

B-19 
~-

B-20 

B-21 

--

-~-

----

---

B-26 

Table 4 

Sample Arsenic 
Date (mg/1) 

02/18/00 0.0386 
05/23/00 0.0219 
08/25/00 0.0292 
11/30/00 0.0277 
02/22/01 0.0234 
05/17/01 0.0291 
03/30/04 0.0241 
02/18/00 0.0367 
05/23/00 0.0327 
08/25/00 0.0300 
11/30/00 0.0292 
02/22/01 0.0299 
05/17/01 0.0373 
03/20/03 0.0453 
09/29/03 0.0404 
03/29/04 0.0435 
03/20/03 0.0107 
09/29/03 0.130 
03/30/04 0.00165 
09/19/01 0.0306 
03/21/02 0.0405 
09/24/02 0.0412 
03/20/03 0.0740 
09/29/03 0.0474 
03/29/04 0.0469 
03/30/04 0.00345 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Barium Cadmium Chromium Copper Lead Mercury 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

~r , ; <> 

0.985 0.00408 0.130 0.214 0.0959 NO 
--

0.236 NO 0.0258 0.0407 0.0172 NO 
0.0809 NO 0.00543 0.00765 0.00398 NO 
0.113 NO 0.00986 0.0127 0.00575 NO 

0.0573 NO NO NO NO NO 
0.0553 NO NO NO NO NO 
0.115 0.00164 0.00904 0.0152 0.00896 <0.000200 
0.297 0.0006 0.029 0.053 0.0403 0.000095 
0.155 NO 0.0152 0.0264 0.0186 NO 

0.0774 NO 0.00175 0.00339 0.00568 NO 
0.0724 NO NO NO 0.00326 NO 
0.0603 NO NO 0.00202 0.00102 NO 
0.0553 NO NO NO NO NO 
0.0693 NO ND ND ND ND 
0.208 NO 0.0203 0.0297 0.00909 0.000234 
0.104 <0.00100 0.00487 0.00831 0.00279 <0.000200 
0.0459 NO 0.00109 0.00389 ND ND 
4.35 0.0494 0.808 1.14 0.643 0.000934 

0.0417 <0.00100 0.00184 0.00508 0.00121 <0.00200 
0.107 ND 0.00833 0.0107 0.00322 ND 
0.0662 NO NO NO NO NO 
0.0695 NO NO NO ND NO 

ND ND ND NO NO NO 
0.0759 NO NO NO NO NO 
0.132 <0.00100 0.00984 0.0141 0.00478 <0.00200 
0.232 0.0305 0.0220 0.0485 0.0415_ _<_Q.000200 

Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) 

0.0034 0.00047 0.356 
0.00233 NO 0.0732 

NO NO 0.0273 
0.00146 NO 0.0288 

NO NO NO i 

NO NO NO 
<0.00100 <0.00100 0.0315 I 

0.00134 0.00016 0.0874 
0.00168 I NO 0.0421 
0.00113 NO 0.0207 
0.00124 NO NO 
0.00104 NO 0.00696 

NO NO NO 
NO ND ND 
NO NO 0.0577 

<0.00100 <0.00100 0.0192 
NO ND 0.00501 

0.00840 NO 3.96 
<0.00100 <0.00100 0.00910 

NO ND 0.0259 
--~--~-

NO 0.00109 0.00852 
NO NO NO 
ND NO ND 
ND NO NO 

<0.00100 <0.00100 0.0340 
<0.001 00 <0.00100 0.140 
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Sample I.D. 

J .Bo~U ~ ~HP H.,,;:'F 

B-28 

-

-· 

B-29 

B-30 

--... 

dup** 
~-

-· 

-

- due 

dup 
-

_, 
dup* 

-· 

_ .. 

dup*** 

Table 4 

Sample 
Date 

"' 

02/18/00 
05/23/00 
08/25/00 
11/30/00 
02/23/01 
05/17/01 
09/20/01 
03/21/02 
09/24/02 
03/20/03 
09/30/03 
03/29/04 
09/20/01 
03/21/02 
09/24/02 
03/20/03 
09/30/03 
03/29/04 
02/18/00 
05/23/00 
08/25/00 
11/30/00 
02/23/01 
02/23/01 
05/17/01 
09/20/01 
09/20/01 
03/21/02 
03/21/01 
09/24/02 
03/20/03 
03/20/03 
09/30/30 
09/30/30 
03/29/04 

Arsenic 
(mg/1) 

0.0122 
0.00956 
0.00530 
0.0179 
0.00756 
0.00561 
0.0434 
0.00407 
0.00298 
0.00220 
0.0219 

0.00600 
0.0110 
0.00126 

ND 
ND 

0.00332 
0.00528 
0.0185 
0.0141 
0.0221 
0.0175 
0.0144 
0.0140 
0.0177 
0.00211 
0.0138 
0.0177 
0.0210 
0.0126 
0.0158 
0.0144 
0.0238 
0.0267 
0.0183 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Barium Cadmium Chromium Copper Lead Mercury 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

0.422 0.00368 0.0437 0.104 0.0496 0.000088 
0.245 0.00144 0.0258 0.0468 0.0205 ND 
0.120 I ND 0.00825 0.0152 0.00565 ND 
0.459 ND 0.0421 0.0640 0.0303 ND 
0.131 ND 0.00896 0.0142 0.00555 ND 
0.0914 ND 0.00498 0.00737 0.00272 ND 
0.0821 ND 0.00166 0.00546 ND ND 
0.0692 ND 0.00311 0.0115 0.00292 ND 
0.0519 ND ND ND ND ND 
0.0489 ND ND ND ND ND 
0.483 0.00173 0.0572 0.109 0.0404 ND 
0.111 0.00118 0.00942 0.0287 0.00852 <0.000200 
0.292 ND I 0.0286 0.0531 0.0264 ND 

0.0600 ND 
I 

ND 0.00372 ND ND 
0.0601 ND ND ND ND ND 
0.0593 ND ND 0.00263 ND ND 
0.322 0.0133 0.0295 0.167 0.0280 ND 
0.367 0.0206 0.0293 0.162 0.0457 <0.000200 
0.327 0.0355 0.0269 0.0671 0.0482 ND 
0.117 0.00978 0.00904 0.0713 0.0108 ND 
0.0497 0.01460 0.00153 0.0176 0.00449 ND 

-·-" 

0.0513 ND ND ND ND ND 
0.0704 ND ND ND ND ND 
0.0670 ND ND ND ND ND 
0.0477 ND ND ND ND ND 
0.0825 0.00167 0.00347 0.0208 0.0161 ND 

. 

0.0564 ND ND 0.00218 ND ND 
0.0438 0.00823 0.00111 0.00533 0.00227 ND 
0.0489 0.00302 0.00142 0.00698 0.00458 ND 
0.0495 ND ND ND ND ND 
0.0483 ND ND ND ND ND 
0.0486 ND ND ND ND ND 
0.193 0.0221 0.0195 0.0631 0.0392 ND 
0.276 0.0301 0.0268 0.0842 0.0574 ND 

0.0529 0.00229 0.00106 0.00405 0.00330 <0.000200 

Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) 

0.00156 0.00025 0.165 
0.00277 ND 0.0913 
0.00134 ND 0.0504 
0.00271 ND 0.149 
0.00181 ND 0.0363 
0.00199 ND 0.0200 
0.00109 ND 0.00782 

ND ND 0.0148 
.. 

0.00244 ND ND 
0.00164 ND ND 

ND ND 0.205 
<0.00100 <0.001 00 0.0341 
0.00385 ND 0.122 

ND ND 0.00710 
0.00103 0.00102 ND 
0.00143 ND ND 

ND ND 0.125 
<0.001 00 <0.00100 0.146 
0.00265 0.00021 0.238 

... 

0.00267 ND 0.0527 
ND ND 0.0632 

---~ 

0.00103 ND 0.0116 
ND ND ND 
ND ND ND 

0.00175 ND ND 
0.00190 ND 0.0308 
0.00110 ND ND 

ND 0.00100 0.0191 
ND ND 0.0220 

0.00197 0.00126 ND 
ND ND ND 
ND ND ND 
ND ND 0.159 
ND ND 0.211 

<0.00100 <0.00100 0.00752 
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. Sample Arsenic : Sample I.D. Date (mg/1) 
' 

B-32 03/20/03 0.00367 
09/29/03 0.122 
03/29/04 0.00917 

B-33 03/20/03 0.00483 
09/30/03 0.0342 
03/30/04 0.0155 ---

B-99 09/24/02 0.0124 
CR-1 09/21/01 0.0143 

-
03/21/02 0.00173 
09/24/02 0.00204 
03/20/03 0.0119 

---

I o9t3oto3 0.00832 --

03/30/04 0.00210 
CR-8 02/18/00 0.0827 

05/23/00 0.0256 
08/25/00 0.0203 
11/30/00 0.0167 
02/22/01 0.0215 

-·· 

05/16/01 0.0135 
CR-9 02/18/00 0.0167 

05/23/00 0.00298 
08/25/00 0.00160 

dup 08/25/00 0.00160 
11/30/00 0.00162 

dup 11/30/00 ND 
02/22/01 ND 
05/16/01 0.00142 
05/16/01 0.00145 

CR-11 02/18/00 0.0656 
---

05/23/00 0.0493 
08/25/00 0.0631 
11/30/00 NS/S 
02/22/il 0.0536 
05/16/01 0.0587 ' 

Table 4 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Barium Cadmium Chromium Copper Lead Mercury 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

0.0429 ND 0.00110 ND ND ND 
6.84 0.0170 1.04 1.64 1.15 0.000754 

-
0.434 0.00202 0.0615 0.108 0.0387 0.000221 

0.0430 ND I 0.00437 0.0114 0.0124 ND 
0.242 0.00699 0.0711 0.248 0.128 ND 
0.199 0.00830 0.0451 0.164 0.110 <0.00200 
0.0501 ND ND ND ND ND 
0.0606 ND 0.00203 0.00468 0.00283 ND 
0.0188 ND 0.00113 0.00397 ND ND 
0.0274 ND ND ND ND ND 
0.0300 ND 0.00156 0.0112 0.00211 ND 
0.0479 ND 0.00249 0.00836 0.00391 ND 
0.261 0.00583 0.0220 0.0535 0.0676 <0.000200 
0.762 0.00345 0.0578 0.127 0.0997 ND 
0.342 0.00312 0.0228 0.0684 0.0365 ! ND 
0.105 ND 0.00697 0.0151 0.0101 ND 
0.0890 ND 0.00565 I 0.0149 0.00781 ND 
0.116 ND 0.00485 0.0123 0.00666 ND 
0.0374 ND 0.00128 0.00231 I 0.00147 ND 
0.236 0.00026 0.0194 o.o286 I o.o156 ND 
0.0413 ND 0.003 0.00381 0.00188 ND 

-·--

0.0305 ND ND 0.00143 ND ND 
0.0305 ND ND 1 0.00170 ND ND 
0.0222 ND ND - i ND ND ND I 

0.0222 ND ND I ND ND ND 
0.0235 ND ND ND ND ND 
0.0291 ND ND 0.00246 ND ND 
0.0339 ND 0.00151 0.00205 ND ND 
0.440 0.00559 0.0252 0.0571 0.0296 ND 
0.382 0.00659 0.0358 0.0685 0.0391 ND 

.. 

0.0834 ND 0.00101 0.00325 0.00137 ND 
NS/S NS/S NS/S NS/S NS/S NS/S 
0.126 ND 0.00104 0.00356 ND ND 
0.111 __ ND 0.00362 0.0062fl_ _Q.OQ_~14 ND 

--- ---

Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) 

ND ND ND 
0.0190 ND 3.74 
0.0224 <0.001 00 0.215 

ND ND I 0.02?_~ 
0.00124 ND 0.385 
<0.00100 <0.00100 0.389 

ND ND ND 
0.00118 ND 0.00846 

ND ND 0.0163 
ND ND 0.00609 
ND ND 0.0179 

0.00189 ND 0.0139 
<0.00100 <0.00100 0.212 
0.00321 0.00037 0.404 
0.00204 ND 0.155 

ND ND 0.0442 
0.00158 ND 0.0331 

ND ND 0.0288 
ND ND ND 

0.00187 0.0001 0.0769 
0.00112 ND 0.00893 

ND ND ND 
ND ND 0.0165 

0.00283 ND 0.00503 
0.00114 ND ND 

.. 

ND ND ND 
ND ND ND 
ND ND ND 

0.00453 0.00014 0.123 
0.00321 ND 0.168 
0.00183 ND 0.0179 

NS/S NS/S NS/S 
0.00324 ND 0.00784 
0.00243 ND 0.0193 
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KINDER MORGAN 
MW-8 02/16/00 0.00974 

05/31/00 0.00348 
08/24/00 0.0136 
12/01/00 0.0177 
02/22/01 0.0111 I 05116101 0.00942 

0.00931 
_,,. 

dup 05/16/01 
0.0168 09/21/01 --

-- I, 03/14/02 0.00198 
dup 03/14/02 0.00281 

09/27/02 0.0116 
03/18/03 0.00412 

dup 03/18/03 0.00352 
09/24/03 0.01080 
03/30/04 0.00150 
09/27/04 0.0160 

dup 09/27/04 0.0167 
MW-10 02/16/00 0.0311 --

05/31/00 0.0158 
08/24/00 0.0196 
12/01/00 0.0284 
02/22/01 0.0222 
05/16/01 0.0199 

MW-11 02/16/00 0.0677 
05/31/00 0.0595 ---
08/24/00 0.0509 
12/01/00 0.0478 
02/22/01 0.0509 --

05/16/01 0.0445 
MW-13 02/16/00 0.017 

05/31/00 0.0115 
-· 

08/24/00 0.00331 --
12/01/00 0.00384 

-

dup 12/01/00 0.00465 
-· 

02/22/01 0.00146 --

05/16/01 0.00174 

Table4 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Barium Cadmium Chromium Copper Lead Mercury 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

0.0566 0.00073 I 0.00396 0.00476 0.00569 NO 
0.0226 NO NO NO NO NO 
0.0381 NO NO NO NO NO 
0.0710 0.00236 0.00195 0.00272 0.00250 NO 
0.0249 NO 0.00130 0.00234 NO NO 
0.0308 NO NO 0.00119 NO NO 
0.0316 NO NO 0.00135 NO NO 
0.0637 0.00141 0.00219 0.00350 NO I ND 
0.0213 NO NO 0.00376 NO NO 
0.0220 NO NO 0.00337 NO NO 
0.0592 0.00130 0.00258 0.00514 0.00294 NO 
0.0408 NO NO NS NO NO 
0.0408 NO NO NS ND NO 
0.0281 NO NO NO NO NO 
0.0238 <0.001 00 <0.00100 <0.00200 <0.00100 <0.000200 
0.0858 0.00268 0.00598 0.00898 0.00562 <0.000200 
0.110 0.00395 0.00454 0.0130 0.00705 <0.000200 
0.266 0.00027 0.025 0.0493 0.0256 NO 
0.199 NO 0.0155 0.0292 0.0182 NO 
0.0518 NO NO NO NO NO 
0.0284 NO 0.00424 0.00704 0.00437 NO 
0.0670 NO 0.00169 0.00331 0.00102 NO 
0.0729 NO NO NO NO NO 
0.398 0.00018 0.0344 0.0672 0.0786 0.000065 
0.454 NO 0.0291 0.0577 0.0705 0.000201 
0.111 NO 0.00484 0.00828 0.0210 NO 
0.125 NO 0.00719 0.0114 0.0372 NO 
0.113 NO 0.00590 0.0110 0.0399 NO 

0.0816 NO 0.00184 0.00388 0.0300 NO 
0.305 0.00011 0.0285 0.0438 0.0235 NO 
0.411 NO 0.0264 0.0409 0.0228 NO 

·--

0.0854 NO 0.00500 0.00817 0.00373 NO 
0.0784 NO 0.00494 0.00752 0.00139 NO 
0.0795 NO 0.00504 0.00682 0.00344 NO 
0.0621 NO 0.00409 0.00581 0.00237 NO 
0.0523 NO 0.00218 0.00308 0.00169 NO 

Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) 

nm 

NO NO 0.0344 
NO NO 0.00788 
NO NO 0.00799 

0.00239 NO 0.0207 
NO NO 0.00720 
NO NO NO 
NO NO 0.0208 
NO NO 0.0138 
NO NO 0.00824 

--
NO NO 0.0115 
NO NO 0.0230 
NO NO NS 
NO NO NS 
NO NO 0.00670 

<0.00100 <0.00100 0.0107 
<0.00100 <0.00100 0.0613 
<0.00100 <0.00100 0.0888 
0.00045 0.00024 0.113 -
0.00179 NO 0.0756 . 
0.00130 NO 0.00549 
0.00125 NO 0.0181 

NO NO 0.00893 
NO NO NO 

0.00134 0.00015 0.168 
0.00296 NO 0.153 
0.00315 NO 0.0203 
0.00438 NO 0.0311 

NO NO 0.0310 
NO NO 0.0158 

0.00072 0.00016 0.130 
0.002 NO 0.114 

0.00431 NO 0.0207 
0.00146 NO 0.0201 
0.00162 NO 0.0207 

NO NO 0.0176 
NO NO 0.0123 
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Sample I.D. 
Sample 

Date 

MW-15 02/17/00 
dup 02/17/00 

I 
05/31/00 

I 08/24/00 
I 

12/01/00 
02/22/01 

-· 

05/16/01 
MW-21 02/17/00 

05/30/00 
08/23/00 
12/01/00 
02/22/01 
05/16/01 

MW-22 02/17/00 
dup 02/17/00 

05/30/00 
08/23/00 
12/01/00 
02/21/01 

--· 

05/16/01 
MW-23 r 02/17/oo 

05/30/00 
08/23/00 
11/30/00 
02/22/01 
05/16/01 

MW-25 09/21/01 
03/14/02 
09/27/02 
03/18/03 
09/24/03 
03/30/04 -· 
09/27/04 

-· -·-

Table 4 

Arsenic 
(mg/1) 

0.0017 
0.00152 

ND 
ND 

0.00316 
0.00129 

ND 
0.004 

0.00599 
0.00339 
0.00344 
0.00350 
0.00471 
0.0928 

-
0.0945 
0.104 

0.0831 
NS/S 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

0.00909 
NS/S 

0.0563 
0.0406 
0.116 

0.0386 
0.0661 
0.0521 
0.0712 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Barium Cadmium Chromium Copper Lead Mercury 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

0.0874 0.00004 0.00651 0.00546 0.00206 ND 
0.0877 0.00008 0.00655 0.00532 0.0034 -
0.0941 NO 0.006 0.00597 0.00322 ND 
0.141 NO 0.00989 0.00879 0.00420 ND 
0.148 NO 0.0133 0.0120 0.00697 ND 
0.108 NO 0.00840 0.00951 0.00664 NO 
0.0681 ND 0.00126 0.00154 0.00113 ND 
0.188 0.00219 0.00777 0.0091 I 0.00988 ND 
0.335 0.00701 0.0196 0.0248 0.0247 NO 
0.185 ND 0.00202 0.00295 0.00126 NO 
0.141 0.00148 NO NO ND NO 
0.184 ND I 0.00117 NO ND NO I 

0.0219 ND ND 0.00127 0.00103 NO 
0.251 o.ooo17 I 0.0121 0.00834 0.0391 NO 

- - I - - - NO 
0.244 ND I 

0.0097 0.0095 0.0216 NO 
0.194 NO 0.00125 0.00201 0.00695 NO 
0.295 NO 0.00199 0.00213 0.0105 NO 
NS/S NS/S NS/S NS/S NS/S NS/S 
NS/F NS/F NS/F NS/F NS/F NS/F 
NS/F NS/F NS/F NS/F NS/F I NS/F 
NS/F NS/F NS/F NS/F NS/F NS/F •. 
NS/F NS/F NS/F I NS/F NS/F NS/F 
NS/F NS/F NS/F I NS/F NS/F NS/F 

. 

0.0582 NO 0.00175 0.00817 0.00441 NO 
NS/S NS/S NS/S NS/S NS/S NS/S 

0.0958 NO 0.00339 0.00365 0.00411 ND 
0.115 NO 0.00573 0.00832 0.00969 ND 
0.186 NO 0.00606 0.00897 0.00990 NO 
0.0440 NO NO NS ND NO 
0.181 0.00125 0.0144 0.0230 0.0201 NO 
0.0580 <0.00100 0.00157 <0.00200 <0.00115 <0.000200 
0.140 _<0.00100 0.00506 0.0112 0.0112 <0.000200 

-·-- -

Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) 

" 
0.00034 NO 0.0219 
0.00046 NO 0.021 

ND NO 0.0298 
0.00481 ND 0.0388 I 

0.00115 NO 0.0534 
. 

ND ND 0.208 1 

NO ND 0.0246 
0.00071 NO 0.0459 
0.00185 NO 0.126 
0.00153 NO 0.0140 
0.00176 NO 0.0140 

NO NO 0.0107 
NO NO 0.0182 

0.00121 NO 0.0492 
- - -

0.00242 NO 0.0388 
0.00274 NO NO 
0.00300 NO 0.0265 

NS/S NS/S NS/S 
NS/F NS/F NS/F 
NS/F NS/F NS/F 
NS/F NS/F NS/F 
NS/F NS/F NS/F 
NS/F NS/F NS/F 
ND NO 0.00983 

NS/S NS/S NS/S 
ND ND 0.0258 
ND 0.00115 0.0278 

.. 

ND ND 0.0334 
0.00115 0.00110 NS 
0.00179 ND 0.0712 

<0.00100 <0.00100 0.00810 
<0.00100 <0.00100 0.0304 
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Sample 1.0. 

' 
MW-26 

dup 

dup 

--

---

MW-28 

---

MW-31 

MW-32 

Table 4 

Sample 
Date 

02/17/00 
02/17/00 
05/30/00 
08/23/00 
08/23/00 
12/01/00 
02/21/01 
05/1l/01 
09/27/02 
03/18/03 
09/24/03 
03/30/04 
09/27/04 
02/16/00 
05/30/00 
08/23/00 
11/30/00 
02/21/01 
05/16/01 
02/16/00 
05/30/00 
08/23/00 
12/01/00 
02/22/01 
05/17/01 
02/16/00 
05/30/00 
08/23/00 

-
12/01/00 
02/22/01 
05/16/01 1 

Arsenic 
(mg/1) 

0.0474 
0.0487 
0.0443 
0.0530 
0.0576 
0.0526 
NS/S 

0.0590 
0.0450 
0.0205 
0.0510 
0.0431 
0.0657 

0.00032 
NS/S 
NS/S 
NS/S 
NS/F 
NS/S 

0.00504 
0.00664 
0.0181 
0.0134 
0.0148 
0.0150 

0.00071 
0.00147 

NO 
0.00193 

NO 
NO 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Barium Cadmium Chromium Copper Lead Mercury 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

0.0943 0.00005 0.00468 0.00368 0.00342 NO 
0.0904 0.0005 0.00434 0.00496 0.00312 NO 
0.102 NO 0.00453 0.00501 0.00492 NO 

0.0594 NO 0.00218 0.00249 0.00228 NO 
0.0642 NO 0.00227 0.00384 0.00228 NO 
0.0620 NO 0.00158 NO 0.00254 NO 
NS/S NS/S NS/S NS/S NS/S NS/S 

0.0678 NO 0.00221 0.00170 0.00225 NO 
0.0524 NO 0.00123 NO 0.00220 NO 
0.0670 I NO NO NS NO NO 
0.0512 NO NO NO 0.00214 NO 

-
0.0661 <0.00100 <0.00100 <0.00100 0.00102 <0.000200 
0.0662 <0.00100 0.00206 0.00448 0.00654 <0.000200 

0.00803 NO 0.00047 0.002 0.00387 NO 
NS/S NS/S NS/S NS/S NS/S NS/S 
NS/S NS/S NS/S NS/S NS/S NS/S 
NS/S NS/S NS/S NS/S NS/S NS/S 
NS/F NS/F NS/F NS/F i NS/F NS/F 
NS/S NS/S NS/S NS/S I NS/S NS/S I 
0.016 NO 0.00042 0.00222 0.00135 NO 
0.019 NO NO ND ND ND 

0.0200 NO NO NO NO NO 
0.0179 NO NO NO 0.00280 NO 
0.0228 NO NO NO NO NO 
0.0210 NO NO NO 0.00244 NO 
0.0189 0.00007 0.00297 0.00399 0.00309 NO 
0.0268 NO I 0.00195 0.0043 0.00159 NO 
0.0147 NO I NO 0.00251 NO NO 

r 
NO NO 0.0142 NO NO NO 

0.00921 NO 0.00119 NO NO NO 
NO NO I NO NO NO NO 

Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) 

0.0006 NO 0.0141 
0.00033 NO 0.0422 

NO NO 0.0162 
NO NO NO 
NO NO 0.00791 

0.00116 NO 0.00796 
NS/S NS/S NS/S 
NO NO 0.0120 
NO NO 0.0169 
NO 0.00109 

·-·-·-

NO NO 0.00507 i 

<0.00100 <0.00100 <0.00500' 
<0.00100 <0.00100 0.0188 

NO NO 0.0172 
NS/S NS/S NS/S 
NS/S NS/S NS/S 
NS/S NS/S NS/S 
NS/F NS/F NS/F 
NS/S NS/S NS/S 
NO NO 0.00218 
ND ND ND 
NO NO NO 
NO NO NO 
NO NO 0.00723 
NO NO 0.0132 
NO NO 0.00603 
NO NO 0.0069 
NO NO NO 

0.00120 NO NO 
NO NO NO 
NO NO NO 

---------
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Sample I.D. 

IMW-33 
! 
--· 

dup 

--

MW-34 

MW-36 

--

-

-· 

Table4 

Sample 
Date 

02/16/00 
05/30/00 
08/24/00 
11/30/00 
02/22/01 
02/22/01 
05/16/01 
09/21/01 
03/14/02 
09/27/02 
03/18/03 
09/24/03 
03/29/04 
09/27/04 
09/21/01 
03/14/02 
09/27/02 
03/18/03 
09/24/03 
03/29/04 
09/27/04 
02/16/00 
05/31/00 
08/24/00 
11/30/00 
02/21/01 
05/16/01 
09/21/01 
03/13/02 
03/18/03 
09/24/03 
3/29/04 

9/27/2004 

Arsenic 
(mg/1) 

0.00842 
0.00655 
0.0103 
0.0580 
0.0142 
0.0142 
0.0178 
0.0100 

0.00975 
0.0302 
0.00867 
0.0232 
0.0124 
0.132 

0.0697 
0.0376 
0.162 
0.0148 
0.0109 

0.00364 
0.0879 
0.0146 
0.0149 
0.0187 
0.0225 
0.0201 
0.0297 
0.0168 

0.00442 
0.00541 
0.0436 
0.0108 
0.0320 

TABLE 4 
GROUNDWATERANALYTICAL RESULTS -TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Barium Cadmium Chromium Copper Lead Mercury 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

0.0768 0.00006 0.00162 0.00423 0.00368 ND 
0.111 NO 0.00179 0.00338 0.00154 ND 
0.227 ND 0.00104 0.00246 ND NO 
0.563 NO 0.00223 0.00343 NO ND 

0.0910 NO 0.00179 0.00339 0.00103 NO 
0.104 NO 0.00188 0.00390 0.00155 NO 
0.184 NO NO 0.00128 NO NO 

-
0.0757 NO NO NO NO NO 
0.0722 NO NO NO NO NO 
0.356 NO 0.00206 0.00303 0.00136 NO 
0.0401 NO NO NS NO NO 
0.191 NO NO NO NO NO 
0.0552 <0.00100 0.00114 <0.00200 <0.00100 <0.000200 

1.41 <0.00200 0.00628 0.0135 <0.00200 0.000490 
0.381 0.00239 0.0143 0.144 0.0146 NO 
0.178 NO 0.00582 0.0132 0.00549 NO 
0.670 0.00164 0.0264 0.0676 0.0226 NO 
0.0934 NO 0.00602 NS 0.00541 NO 
0.0654 NO 0.00106 0.00236 0.00117 NO 
0.0350 <0.00100 0.00114 <0.00200 <0.00100 <0.000200 
0.355 <0.00100 0.0114 0.0285 0.0111 <0.000200 
0.0575 0.00005 0.00413 0.00614 0.00355 NO 
0.0512 NO 0.0018 0.00308 NO NO 
0.0570 NO NO 0.00222 NO NO 

-· 

0.0701 NO NO NO NO NO 
0.0560 NO 0.00151 0.00280 ND NO 
0.0826 ND ND 0.0169 ND ND 
0.0541 ND NO NO NO NO 
0.0252 NO ND 0.00297 ND NO 
0.0316 NO 0.00122 NS ND NO 
0.116 NO 0.00103 0.00234 NO NO 
0.0339 <0.00100 0.00131 0.00385 0.00144 <0.000200 
0.0679 <0.00100 0.00238 0.00739 0.00334 <0.000200 

Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) 

, .} ,~ Jt ., 
ND NO 0.00746 
ND ND 0.00721 

0.00259 NO ND 
---

0.008821 0.00163 ND 
NO NO 0.00944 
NO NO 0.0110 
NO NO NO 

0.00151 NO NO 
NO 0.00202 NO 
NO NO 0.0205 
ND 0.00140 NS 
NO NO NO 

<0.001 00 <0.00100 <0.00500 
<0.00200 <0.00200 0.0319 
0.00146 NO 0.104 

I ND 0.00151 0.0321 
0.00130 NO 0.126 

NO 0.00113 NS 
NO NO 0.00994 

<0.00100 <0.00100 <0.00500 
0.00131 <0.00100 0.0547 
0.00022 NO 0.0131 

NO NO NO 
0.00111 NO 0.0108 
0.00147 NO NO 

NO NO 0.00677 
ND ND 0.0149 

0.00108 ND NO 
NO NO 0.0122 

-

NO ND NS 
--

NO NO ND 
<0.00100 <0.00100 <0.0050C 
0.00140 <0.00100 0.00675 
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Sample 1.0. Sample 
Date 

MW-37 02/16/00 
05/30/00 

dup 05/30/00 
08/24/00 
11/30/00 
02/21/01 
05/16/01 
09/21/01 
09/27/02 

dup 09/27/02 
03/18/03 
09/03/04 
03/30/04 
09/27/04 

1.1iw.39 03/29/04 
--

09/27/04 
MW-40 02/16/00 

05/30/00 

~-08/24/00 
11/30/00 

-- -
02/21/01 

1-
05/16/01 
09/21/01 
03/13/02 
09/27/02 

--
03/18/03 
09/24/03 

dup 09/24/03 
---

03/29/04 
---

dup 03/29/04 
I 9/27/2oo4 

Table 4 

Arsenic 
(mg/1) 

0.0184 
0.0199 
0.0189 
0.0227 
0.0221 
0.0223 
0.0209 
0.0222 
0.0190 
0.0194 
0.00864 

0.0242 
0.0174 
0.0304 
0.0221 
0.025 
0.0270 
0.0319 
0.0387 
0.0239 
0.0248 
0.0126 
0.0281 
0.0174 
0.0448 
0.0678 
0.0190 
0.0178 
0.0611 I 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS -TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Barium Cadmium Chromium Copper Lead Mercury 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

0.0748 0.00022 0.00721 0.0118 0.00469 NO 
0.0567 NO 0.00356 0.00572 0.0018 NO 
0.0586 NO 0.00408 o.oo637 1 o.oo2o5 NO 
0.0453 NO NO NO I NO NO 
0.0693 NO 0.00419 0.00605 0.00353 NO 
0.0404 NO 0.00153 0.00206 NO NO 
0.0403 NO NO NO NO NO 

-----

0.0432 NO 0.00127 ND 0.00147 NO 
0.0429 NO ND NO NO NO 
0.0423 NO NO NO NO NO 

-
0.0259 NO NO NS NO NO 

0.0679 <0.00100 0.00308 0.00565 0.00334 <0.000200 
0.110 <0.00100 0.00988 0.0163 0.00823 <0.000200 
0.281 <0.00100 0.0248 0.0832 0.0190 <0.000200 
0.185 0.00011 0.0202 0.0289 0.0254 NO 
0.107 NO 0.00783 0.0107 o.oo837 I NO 
0.123 NO 0.00162 0.00316 -I 0.00141 i NO 

-
0.144 NO 0.00433 0.00734 0.00491 1 NO 
0.119 NO 0.00375 0.00607 0.00330 NO 
0.102 NO 0.00224 0.00314 0.00193 NO 
0.106 NO 0.00306 0.00343 0.00254 NO 
0.0538 NO 0.00197 0.00336 0.00194 NO 
0.219 NO 0.00881 0.0104 0.00808 NO 

--

0.0485 NO 0.00135 NS 0.00130 NO 
0.254 NO 0.00895 0.0131 0.0316 NO 
0.397 NO 0.0179 0.0249 0.0538 NO 
0.0897 <0.00100 0.00124 0.00264 0.00124 <0.000200 
0.0797 <0.00100 0.00719 <0.00200 0.00128 <0.000200 
0.343 <0.00100 0.0179 0.0293 0.0308 <0.000200 

Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) 

0.00032 NO 0.0184 1 

0.00158 NO 0.0111 : 
NO NO 0.0121 

0.00158 NO 0.00598 
0.00123 NO 0.0123 

NO NO 0.00526 
NO NO NO 
NO NO NO 
NO NO I NO 
NO NO 0.00923 
NO 0.00141 NS 

<0.00100 <0.00100 0.0181 
<0.00100 <0.00100 0.0346 
0.00140 <0.00100 0.113 
0.00047 0.00012 0.0669 

NO NO 0.0245 
0.00385 NO 0.0160 
0.00187 NO 0.0178 

NO NO 0.0183 
NO NO 0.00862 

0.00232 NO 0.0107 
NO NO 0.0124 
NO NO 0.0250 

I NO NO NS 
NO NO 0.0326 

--
NO NO 0.0627 

<0.00100 <0.00100 <0.0050C 
<0.001 00 <0.00100 <0.0050C 
<0.00100 <0.00100 0.0764 
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Sample I.D. 
Sample Arsenic 

Date (mg/1) 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Barium Cadmium Chromium Copper Lead Mercury 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

:>d~,l.t'iddHHF1 " ~~hn1Jwn L~3HH5M~~~'~"."~,t4~~1t~~<lid~t:~~dii> '5h~~Eht~'\,<"?l.{i.J'mmb'~t,;,%;li'l'\E~8-):l'H~\''''~li)~i0'9l0"{:tl~Mih:>;;;sddd: ' CONOCOPHILLIPS 
B-4 05/26/00 0.035 0.245 NO 0.0275 0.0425 o.o14 I ND 

dup 05/26/00 0.0367 0.259 ND 0.0283 0.0443 0.0147 ND 
08/28/00 NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
11/29/00 0.0316 0.106 NO 0.00532 0.00968 0.00285 NO 
02/20/01 NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
05/17/01 NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
09/26/02 0.0308 0.0999 NO 0.00541 0.00885 0.00272 ND 
09/25/03 0.0316 0.0928 NO 0.00258 0.00497 0.00155 ND 

B-17 02/17/00 0.0579 0.549 0.00036 0.091 0.140 0.0676 NO 
05/26/00 0.0509 0.195 ND 0.0191 0.029 0.0171 ND --
08/28/00 0.0532 0.113 NO 0.00279 0.00417 0.00660 NO 

-~-

11/29/00 0.0525 0.111 ND 0.00217 0.00695 0.00636 ND 
02/23/01 0.0519 0.0821 ND 0.00130 0.00302 0.00470 NO 

dup 02/23/01 0.0511 0.0885 ND 0.00305 0.00691 0.00535 ND 
05/17/01 0.0656 0.125 ND 0.00518 0.00746 0.00812 NO 

dup 05/17/01 0.0650 0.114 ND 0.00406 0.00546 0.00718 NO 
B-18 02/17/00 0.0223 0.507 0.00044 0.0797 0.110 0.0293 0.000098 

05/26/00 0.0228 0.203 ND 0.0211 0.0313 0.00922 NO 
o8t28too 1 o.o221 0.130 0.00111 0.00563 0.00684 0.00315 ND 
111291oo 1 o.o171 0.128 

---

0.00238 0.00451 0.00120 ND ND 
02/23/01 0.0256 0.118 ND 0.00538 0.0107 0.00294 ND 
05/17/01 0.0372 0.138 ND 0.00774 0.00959 0.00310 NO 

B-22 02/17/00 NS/S NS/S NS/S NS/S NS/S I NS/S NS/S 
05/26/00 0.0255 0.126 ND 0.0105 0.0187 ! 0.00561 NO 
08/28/00 NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
11/29/00 NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
02/20/01 NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
05/17/01 NS/F NS/F NS/F NS/F NS/F NS/F NS/F 

Table 4 

Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) 

ND ND 0.075 
ND ND 0.0785 

NS/F NS/F NS/F 
0.00165 ND 0.0176 

NS/F NS/F NS/F 
NS/F NS/F NS/F 

0.00129 ND 0.0259 
0.00129 ND 0.0147 
0.00152 0.00028 0.215 
0.00126 ND 0.0485 

ND ND 0.0120 
0.00220 ND 0.00979 

ND ND 0.00966 
0.00119 ND 0.0143 

ND ND 0.0287 
0.00126 ND 0.0150 
0.00158 0.00022 0.174 

ND ND 0.0558 
ND ND 0.0270 

0.00153 ND 0.0157 
ND ND 0.0506 

0.00106 0.00101 0.0309 
NS/S NS/S NS/S 
ND ND 0.0385 

NS/F NS/F NS/F 
NS/S NS/S NS/S 
NS/F NS/F NS/F 
NS/F NS/F NS/F 
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Sample 1.0. Sample 
Date 

B-35 02/17/00 
05/26/00 
08/28/00 

-~· 

11/29/00 
--·· 

I 02/23/01 
05/17/01 
09/20/01 
03/14/02 

-
09/26/02 
03/18/03 

--··· 

09/25/03 
-· 

3/30/04 
9/28/04 

B-36 02/17/00 
05/26/00 
08/28/00 
11/29/00 

-· 

02/23/01 
05/17/01 
09/20/01 

dup 09/20/01 
03/14/02 

---· 

09/26/02 
03/18/03 

--· 

09/25/03 
03/30/04 
09/28/04 

dup 09/28/04 

Table 4 

Arsenic 
(mg/1) 

0.0602 
0.0102 
0.0377 
0.0468 
0.0347 
0.0504 
0.0344 
0.0335 
0.0296 

.. 

0.0387 
0.0517 
0.0291 
0.0422 
0.0105 
0.0105 
0.0224 
0.0223 
0.0488 
0.0387 
0.0185 
0.0204 
0.00840 
0.0170 
0.00402 
0.0200 
0.00719 
0.0233 
0.0221 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Barium Cadmium Chromium Copper Lead Mercury 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

0.480 0.00062 0.0893 0.122 0.0828 NO 
0.116 NO 0.00786 0.0114 0.00264 NO 
0.128 0.00153 0.00467 0.00612 0.00643 NO 
0.131 NO 0.00316 0.00691 0.00619 NO 

0.0816 NO 0.00200 0.00380 0.00305 NO 
0.153 NO 0.0107 0.0141 0.0106 NO 
0.0901 NO 0.00178 0.00420 0.00160 NO 
0.308 NO 0.0463 0.0534 0.0298 NO 
0.225 NO 0.0298 0.0314 0.0147 NO 
0.0958 NO 0.00155 0.00422 0.00277 NO 

·---

0.132 NO 0.00334 0.00631 0.00536 ND 
0.135 <0.00100 0.0119 0.0149 0.00779 1 <0.000200 
0.182 <0.00100 0.00829 NA 0.00993 0.00171 
0.168 0.00021 0.0222 0.0306 0.00779 ND 
0.120 NO 0.00819 0.012 0.00251 ND 
0.156 NO 0.00784 0.00876 0.00322 ND 
0.130 NO 0.00525 0.00834 0.00171 ND 

.. 

0.174 NO 0.00371 0.00666 0.00142 ND 
0.476 NO 0.05720 0.06960 0.01650 ND 

0.0861 NO 0.00154 0.00302 NO ND 
0.0974 NO 0.00294 0.00411 NO ND 
0.0901 NO 0.00874 0.0114 0.00271 NO 
0.109 NO 0.00688 0.00910 0.00440 NO 

... 

0.0409 NO 0.00234 0.00393 0.00144 NO 
0.0644 NO NO NO NO NO 
0.0586 <0.00100 0.00313 0.00580 0.00149 ' <0.000200 
0.112 <0.00100 0.00349 NA 0.00120 0.000285 
0.0814 <0.00100 0.00222 NA <0.00100 <0.000200 

Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) 

0.00164 0.00021 0.311 
0.0013 NO 0.0233 

NO NO 0.0339 
0.00212 NO 0.0208 
0.00100 NO 0.0308 

NO NO 0.0511 
NO NO 0.00632 

0.00139 0.00145 0.146 
0.00131 NO 0.0816 

NO NO 0.00700 
-·--

I ND NO 0.0171 
<0.001 00 <0.00100 0.0152 
<0.00100 <0.00100 NA 
0.00064 ND 0.0551 

ND NO 0.025 
I ND NO 0.0474 I 

1 o.oo202 NO 0.0171 
0.00234 NO 0.0244 
0.00301 NO 0.138 

ND NO 0.00761 
ND NO 0.0132 
ND NO 0.0294 
ND NO 0.0334 
ND NO 0.00729 

0.00105 NO NO 
<0.00100 <0.00100 0.0152 
<0.00100 <0.00100 NA 
<0.00100 <0.0010i:f NA 
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Sample J.D. 

B-37 

Sample 
Date 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland. Oregon 

Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

=r==·-- M\i! 

02/17/00 0.369 0.152 0.00033 0.0159 0.0297 0.00705 ND 0.00159 ND 0.0544 

1 
dup 02/17/00 0.327 0.0344 0.0004 0.00066 0.00145 0.00236 ND 0.00025 ND 0.00159 

I 

05/26/00 0.418 0.092 ND 0.00526 0.0131 0.00234 ND ND ND 0.0215 
08/28/00 0.897 0.227 ND 0.00462 0.00938 0.00209 I ND ND ND 0.0303 
11/29/00 0.391 0.0990 ND 0.00221 0.00608 ND ND 0.00132 ND 0.0120 
02/23/01 0.198 0.0747 ND ND 0.00339 ND ND ND ND 0.0170 

,__ 05/17/01 0.521 0.168 ND 0.00408 0.00984 0.00164 ND ND ND _ 0.0355 
I 03/14/02 0.0869 0.252 ND 0.0170 0.0409 0.00746 ND ND ND 0.0764 
'----· 09/26/02 0.117 0.119 ND - 0.00603 0.0100 0.00625 ND ND ND 0.0348 

I 
03/18/03 0.0758 0.121 ND 0.00829 0.0178 0.00429 ND ND 0.00222 0.0539 

dup 03/18/03 0.0683 0.0958 ND 0.00572 0.0115 0.00288 ND ND 0.00141 0._()_364 
09/25/03 0.260 0.158 ND 0.00290 0.00853 0.00119 ND 0.00169 ND 0.0215 

,__ dupl 09/25/03 0.2~_7 0.182 ND 0.00513 0.0143 0.00217 ND ND ND 0.0330 
03/31/04 0.125 0.0546 <0.00100 0.00137 0.00454 0.00131 <0.000200 <0.09100 <0.00100 0.008421 

I 
09/28/04 0.131 0.0784 <0.00100 0.00218 NA <0.00100 <0.000200 <0.00100 <0.00100 NA 

B-40 02/17/00 NS/S NS/S NS/S NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
05/26/00 NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
08/28/00 NS/F NS/F NS/F j_ - NS/F NS/F NS/F NS/F NS/F NS/F 1\J__~£ 1 

11/29/00 NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F I 02/20/01 NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F ,__ .. 

05/17/01 NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
U-2--02/17/00 O.Of86 0.0632 0.00023 0.00363 0.0116 0.00499 ND 0.00034 ND 0.0241 

1 

05/26/00 0.011 0.0503 ND 0.00137 0.00537 0.00145 ND ND ND 0.0109 
~ ~-

08/28/00 0.0119 0.0503 0.00120 0.00109 0.00377 0.00169 ND ND ND 0.0147 
1 

11/29/00 0.00729 0.0499 ND 0.00158 0.00314 0.00109 ND 0.00105 ND 0.0131 
02/23/01 I 0.00887 0.0373 ND ND 0.00935 0.00173 ND ND ND ----0.0212 

I_ 05/17/01 0.00953 0.0427 ND 0.00129 0.00916 0.00257 ND ND ND 0.0205 
1 09/20/01 0.00680 0.0397 NO NO 0.00421 NO ND ND ND 0.00700 
-·-- 03/14/02 0.0108 0.0534 ND 0.00168 0.00666 0.00183 ND ND ND 0.0436 I 

09/26/02 0.00678 0.0443 ND ND 0.00277 ND ND 0.00127 ND 0.0116 
!- 03/18/03 0.00998 0.0487 N-D 0.00100 0.00583 0.00111 ND- ND ND 0.0398 I== 09/25/03 0.00978 0.0749 ND 0.00658 0.00896 0.00268 ND ND ND 0.0636 
I_ 03/31/04 0.0158 0.0646 <0.00100 0.00243 0.0107 0.00313 <0.000200 0.00116 <0.00~00 0.0500 I 

09/28/04 0.0111 0.0762 <0.00100 0.00318 NA 0.00282 <0.000200 <0.00100 <0.00100 NA 
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Sample I.D. 

U-3 
-· 

dup 
-· 

U-4 
" 

dup 

-
dup 

U-5 

U-10 

-· 

Table 4 

Sample Arsenic 
Date (mg/1) 

02/17/00 0.0421 
05/26/00 0.040 
08/28/00 0.0365 
11/29/00 0.0428 
11/29/00 0.0413 
02/23/01 0.119 
05/17/01 0.0450 
05/26/00 I 0.0188 I 

08/28/00 0.0198 
08/28/00 0.0189 
11/29/00 0.0198 
02/23/01 0.0216 
05/17/01 NS/F 
09/26/02 0.0183 
09/26/02 0.0183 
02/17/00 0.0127 
05/26/00 0.0104 
08/28/00 0.0109 
11/29/00 0.0123 

' 02/23/01 0.0126 
I 05/17161 NS/F 

03/18/03 0.0110 
09/25/03 0.0126 
03/31/04 0.00802 
09/28/04 0.00987 
03/18/03 0.107 
09/25/03 0.00975 
03/30/04 0.0316 
09/28/04 0.00657 

TABLE 4 
GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Barium Cadmium Chromium Copper Lead Mercury 
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

"' 

0.194 0.00023 0.0241 0.0171 0.0225 NO 
0.171 ND 0.0149 0.0116 0.0182 ND 
0.124 ND 0.00704 0.00673 0.0212 ND 
0.170 ND 0.00994 0.00949 0.0167 NO 
0.172 ND 0.00996 0.00932 0.0149 NO 
0.631 ND 0.170 0.107 303 ND 
0.111 ND 0.00359 0.00439 0.00427 NO 
0.101 ND 0.00367 0.00749 0.00268 NO 
0.0930 ND NO 0.00214 0.00129 ND 
0.0922 NO NO 0.00299 0.00131 ND 
0.0911 ND NO ND NO NO 
0.0802 ND NO ND NO NO 
NS/F NS/F NS/F NS/F NS/F NS/F 
0.106 ND 0.00432 0.0105 0.00484 NO 
0.106 ND 0.00403 0.00976 0.00379 NO 
0.164 0.00094 0.0175 0.0456 0.0189 NO 

-
0.0748 ND 0.00225 0.00912 0.0037 NO 
0.219 ND 0.00759 0.0216 0.0143 NO 
0.124 ND 0.00547 0.0216 0.00856 NO 
0.101 ND 0.00692 0.0345 0.0140 NO 
NS/F NS/F NS/F NS/F NS/F NS/F 
0.170 ND 0.0129 0.0663 0.0158 NO 
0.102 ND 0.00736 0.0201 0.00947 NO 

0.0852 <0.00100 0.00758 0.0230 0.0115 <0.000200 
0.103 <0.00100 0.00623 NA 0.0106 0.000228 
3.39 ND 0.313 0.403 0.176 0.000551 
0.196 NO 0.0132 0.0149 0.00904 NO 
0.128 <0.00100 0.00481 0.00573 0.0225 <0.000200 
0.201 <0.00100 0.00966 NA o.oo852 1 <o:ooo~oo 

Selenium Silver Zinc I 
(mg/1) (mg/1) (mg/1) 

'l 

0.00102 ND 0.268 
0.00145 NO 0.139 
0.00202 ND 0.103 

--~--

0.00342 ND 0.107 
I 0.00284 ND 0.0973 

ND ND 1.47 
0.00170 NO 0.0258 

ND ND 0.0149 
ND NO 0.0150 

-~-

NO ND 0.0157 
0.00194 ND 0.00895 

ND ND 0.00587 
NS/F NS/F NS/F 

0.00180 ND 0.0377 
0.00128 NO 0.0313 
0.00095 NO 0.933 

ND ND 0.286 
0.00165 ND 0.884 
0.00216 ND 0.825 
0.00100 NO 1.17 

NS/F NS/F NS/F 
------

ND 0.00323 2.59 
0.00118 ND 0.800 

<0.00100 <0.00100 0.785 
<0.00100 <0.00100 NA 

ND ND 1.22 
ND ND 0.0493 

<0.00100 <0.00100 0.0288 
<0.00100 <0.00100 NA 
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TABLE 4 
GROUNDWATER ANALYTICAL RESULTS -TOTAL METALS 

Willbridge Terminals 
Portland, Oregon 

Sample I.D. 
Sample Arsenic Barium Cadmium Chromium Copper 

Date (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

"'~' 

U-11 03/18/03 0.00942 0.372 ND 0.0297 0.0339 
09/25/03 0.0343 0.0893 NO 0.00220 0.00287 
03/30/04 0.00679 0.363 <0.00100 0.0341 0:312 

dup 03/30/04 0.0357 0.108 <0.00100 0.00400 0.00594 --

09/28/04 0.0106 0.534 <0.00100 0.05610 NA 
U-12 03/18/03 0.0323 0.136 ND 0.00600 0.00711 

09/25/03 0.0418 1.91 ND 0.362 0.372 
03/30/04 0.00655 0.248 <0.001 00 0.0179 0.0233 
09/28/04 0.0369 0.208 <0.00100 0.0102 NA 

P-1 03/17/03 0.0225 1.27 ND 0.216 0.239 
03/31/04 0.0527 4.37 <0.01 00 0.642 0.848 

P-2 03/17/03 0.0111 0.0783 NO 0.00232 0.00722 
9/25/03 1 0.00966 0.116 NO 0.00443 0.0116 

·-

03/30/04 0.00805 0.131 <0.00100 0.00187 0.00447 r 
09/28/04 0.0103 0.163 <0.00100 0.00570 NA 

NOTES: 
ND- Not detected at laboratory reporting limits 
NS/F = Not sampled floating product present 
NS/S = Not sampled sheen present 
2/00 and 5/00 data from IT Corporation 
8/00, 11/00, 2/01 and 5/01 data from KHM Environmental Management, Inc. 
Sample locations are shown on Figure 2 
Analytical Reports are included in Attachment B 
dup* =duplicate for B-30 submitted as blind duplicate labeled as B-50 
dup**= duplicate for B-30 submitted as blind duplicate labeled as B-31 
dup**"= duplicate for B-30 submitted as blind duplicate labeled as B-130 
1 =Sample ID was misidentified by the laboratory as D-2 
Total Metals Analysis by EPA 6000/7000 Series Methods 

- -

Table 4 

Lead Mercury 
(mg/1) (mg/1) 

\ 

0.0336 0.000211 
0.00830 ND 
0.0212 <0.000200 
0.0201 <0.000200 
0.0684 0.000472 
0.0228 NO 
0.302 0.000559 

0.0220 <0.000200 
0.0499 <0.000200 
0.0946 0.000604 
0.244 0.000816 

0.00288 ND 
0.00553 ND 
0.00126 <0.000200 
0.00742 0.000214 

' 

-------------

Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) 

0.00153 ND 0.110 
0.00101 ND 0.0124 
0.00165 <0.00100 0.103 

<0.00100 <0.00100 0.0292 
0.00192 <0.00100 NA 

ND ND 0.0338 i 

0.00480 ND 1.2 
0.00185 <0.00100 0.0728 
<0.00100 <0.00100 NA 

ND ND 0.625 
<0.0100 <0.0100 1.73 

ND 0.00106 0.00979 
0.00109 ND 0.0137 

<0.00100 <0.00100 0.0123 
0.00103 <0.00100 NA 
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APPENDIX A 

GROUNDWATER MONITORING AND SAMPLING PROCEDURES, 
CERTIFIED ANALYTICAL LABORATORY REPORTS AND CHAIN­

OF-CUSTODY DOCUMENTATION 

COP0021057 



Groundwater Monitoring and Sampling 

Before the sampling event, Delta measured depth to water in each groundwater 

monitoring well at the facility with a Solinst Electronic Oil/Water Interface Probe. 

This information was recorded on waterproof field sheets. Groundwater elevations 

(GWE) were measured to an accuracy of 0.01 feet. Wells were sampled after purging 

three casing volumes of water from the well (or until dry). Wells with observable 

amounts of SPH were not sampled. After the well had recharged to approximately 80% 

of static level, samples were collected using a disposable polyethylene bailer and placed 

in the appropriate laboratory-provided containers. Samples were labeled, placed into ice 

filled coolers, logged onto chain-of-custody forms and transported to the laboratory. 
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I ~ 
' ,, 

October 20, 2004 

Gerry Koschal 
SAIC 
1220 SW Morrison Suite 500 
Portland, OR 97205 

RE: CVX Willbridge I Chevron #100-1868 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
425.420.9200 fax 425.420.9210 ' 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
509,924.9200 fax 509.924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906.9200 fax 503.906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
541.383.9310 fax 541.382.7588 

Anchorage 2000 W Inernational Air;Drt Road, Suie A"-0, Andwrage, AK 9<:!>02-1119 
907.563.9200 fax 907.563,9210 

Enclosed are the results of analyses for samples received by the laboratory on 10/06/04 14:12. 
The following list is a summary of the NCA Work Orders contained in this report. 
If you have any questions concerning this report, please feel free to contact me. 

Work 
P4J0284 

Project ProjectNumber 
CVX \VIibridge I Chevron #100-· N/A 

Thank You, 

Sarah Passarge, Project Manager 

?ie re;u/ts in this reportpply to 1te samples analyzedn accordance with the chen 
of cutody documf11t This analytical repott must bepmduced in its entity. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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SAIC 
1220 SW Morrison Suite 500 
Portland, OR 97205 

CR-1 

B-9 

B-10 

B-21 

B-29 

B-30 

B-30-DUP 

TB-LB80 

North Creek Analytical - Portland 

?:0/fi~~~ 
Sarah Rssarge. Project Manaw 

P4J0284-0l 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420 .. 9200 fax: (425) 420 .. 9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4775 
phone: (509) 924 .. 9200 fax: (509) 924 .. 9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 553.9200 fax: (907) 563.9210 

Project Nam: CVX Willbridge I Chevron #100-1868 

Project Nmber: N/A 

Proiect Mnager: Geny Koschal 

Water 10/06/04 12:15 

Report Created: 

10/20/04 18:38 

10/06/04 14:12 

P4J0284-02 Water 10/06/04 11:30 10/06/04 14:12 

P4J0284-03 

P4J0284-04 

P4J0284-05 

P4J0284-06 

P4J0284-07 

P4J0284-08 

Water 10/06/04 I I :55 10/06/04 14:12 
Water 10/06/04 12:25 10/06/04 14:12 
Water 10/06/04 08:40 10/06/04 14:12 
Water 10/06/04 09:20 10/06/04 14:12 
Water 10/06/04 08:00 10/06/04 14:12 
Water 10/06/04 08:40 10/06/04 14:12 

rhe nsults in tlri.s reportpply to Jte samples analyzedn accordance with the chm 
of cuto'*' docummt. This analytical report must beproduced in its emtty. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 1 of 21 
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SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Analyte 

P4J0284-01 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercurv 
Selenium 
Silver 
Zinc 

P4J0284-02 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 

Lead 
Mercurv 
Selenium 
Silver 
Zinc 

North Creek Analytical - Portland --- (/ ?/U./-/ t7v'~-
Sarah Ilssarge, Project Manaw 

Project Nam: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420 .. 9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206~4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382 .. 7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563 .. 9200 fax: (907) 563 .. 9210 

CVX Willbridge I Chevron #100-1868 

Project Nmber N/A Report Created: 

10/20/04 18:38 Project Mnager: Gerry Koschal 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical - Portland 

Method 

Water 

EPA 6020 

EPA 7470A 

EPA 6020 

Water 

EPA 6020 

EPA 7470A 

EPA 6020 

Result 

0.00211 

0.0286 

ND 

ND 
ND 

ND 
0.00126 

ND 
ND 
ND 

0.0155 

0.0499 

ND 
ND 

0.00218 

0.00110 

0.000584 

ND 

ND 
0.0195 

MDL* MRL Units Dil Batch Prepared Analyzed Notes 

CR-1 

0.00100 

0.00100 

0.00100 

0.00100 

0 .. 00200 

0 00100 

--- 0 000200 

0.00100 
0 00100 

0 00500 

B-9 

000100 

0 .. 00100 

0 .. 00100 

0.00100 

0.00200 

0.00100 

---- 0. 000200 

0.00100 

0.00100 

0 00500 

mg!l 

mg!l 

Sampled: 10/06/04 12:15 

1x 4100414 10/08/04 10/16/04 16:00 

4100492 10/11104 10/11104 15:35 

41 00414 10/08/04 10/16/04 16 00 

Sampled: 10/06/04 11:30 

1x 4100414 10/08/04 10/16/04 16:09 

4100492 10111104 10/11/04 15:39 

4100414 10/08/04 10/16/04 16:09 

'7Je nsults in this reportpply to Jte samples analyzedn accordance with the chen 
of cutody docununt Thi,s analytical repol'l must beprtJduced in its e1rtity. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 2 of 21 
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SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Analvte 

P4J0284-03 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 
Zinc 

P4J0284-04 

Arsenic 

Barium 
Cadmium 
Chromium 
Copper 

Lead 
Mercury 
Selenium 
Silver 
Zinc 

Nmth Creek Analytical - Portland 

Sarah Rssarge, Project Manaw 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420 .. 9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008 .. 7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage~ AK 99502-1119 

Project Nam: 

Project Nmber: 

Project Mnager: 

phone: (907) 563.9200 fax: (907) 563.9210 

CVX Willbridge I Chevron #100-1868 

N/A 
Gerry Koschal 

Report Created 

10/20/04 18:38 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical - Portland 

Method 

Water 

EPA 6020 

EPA 7470A 

EPA 6020 

Water 

EPA 6020 

EPA 7470A 

EPA 6020 

Result 

0.0368 

0.0729 

ND 
ND 

ND 

0.00236 

0.000815 

ND 
ND 

0.00662 

0.0559 

0.101 

ND 

0.00132 

0.00221 

0.00121 

0.000665 

ND 
ND 

0.00689 

MDL* MRL Units Dil Batch Prepared Analyzed Notes 

B-10 

0.00100 

0 .. 00100 

0 00100 

0 00100 

0 .. 00200 

0 .. 00100 

--- 0 .. 000200 

0.00100 

0 .. 00100 

0 00500 

B-21 

0.00100 

0.00100 

0 00100 

0.00100 

0 00200 

0.00100 

--- 0.000200 

0.00100 

0.00100 

0.00500 

mg/1 

mg/1 

Sampled: 10/06/04 11:55 

1x 4100414 10/08/04 10/16/04 16:18 

4100492 10111/04 10/11104 15:42 

4100414 10/08/04 10/16/04 16:18 

Sampled: 10/06/04 12:25 

1x 4100414 10/08/04 10/16/04 16:27 

4100492 10/11/04 

4100414 10/08/04 

10/11104 15:46 

10119/04 15:11 

10116/04 16:27 

'he usu/ts in this reportpply to lte samples analyzedn accordance with the cha1 
of cutody documfl1J This analytical report must beproduced in its en1it;y 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 3 of 21 
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SAIC 

1220 SW Monison Suite 500 
Portland, OR 97205 

Analvte 

P4J0284-05 

Arsenic 

Barium 

Cadmium 

Chromium 
Copper 

Lead 
Mercury 
Selenium 
Silver 
Zinc 

P4J0284-06 

Arsenic 

Barium 

Cadmium 

Chromium 
Copper 

Lead 

Mercury 
Selenium 
Silver 
Zinc 

Sarah Rssarge, Project Manaw 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420 .. 9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Nam CVX Willbridge I Chevron #100-1868 

Project Nmber: N/A Repmt Created.: 

10/20/04 18:38 Project Mnager· Gerry Koschal 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical - Portland 

Method 

Water 

EPA 6020 

EPA 7470A 

EPA 6020 

Water 

EPA 6020 

EPA 7470A 

EPA 6020 

Result 

0.00337 

0.264 

0.0188 

0.0197 

0.189 

0.0380 

0.000213 

ND 
ND 

0.0986 

0.0172 

0.0850 

0.00676 

0.00394 

0.0236 

0.0173 

0.000370 

ND 
ND 

0.0589 

MDL* MRL Units Dil Batch Prepared Analyzed Notes 

B-29 

0.00100 

0.00100 

0.00100 

0.00100 

0 00200 

000100 

----- 0 000200 

0 00100 

0.00100 

0 00500 

B-30 

0.00100 

0.00100 

0 .. 00100 

0 .. 00100 

0.00200 

0.00100 

---- 0 000200 

0.00100 
0.00100 

0 00500 

mg/1 

mg/1 

Sampled: 10/06/04 08:40 

lx 4100414 10/08/04 10116/04 16:45 

4100492 10/11/04 10/11104 1748 

4100414 10/08/04 10116/04 16 45 

Sampled: 10/06/04 09:20 

1x 4100414 10/08/04 10/16/04 17:13 

4100492 10/III04 10/11/04 1751 

4100414 10/08/04 10/16/04 17:13 

r:he remits in this reportpply to 1te samples analyzedn accordance with the chen 
of cu.tody docummt This analytical report must be produced in its entity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 4 of 21 
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SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Analvte 

P4J0284-07 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercurv 

Selenium 
Silver 
Zinc 

North Creek Analytical - Portland 

Sarah .l!ssarge, Project Manaw 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: {503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-101 Anchorage1 AK 99502-1119 
phone: (907) 563.9200 fax: {907) 563.9210 

Project Nam: CVX Willbridge I Chevron #100-1868 

Project Nmber: N/A 

Project Mnager: Gerry Koschal 

Report Created: 

10/20/04 18:38 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical - Portland 

Method 

Water 

EPA 6020 

EPA 7470A 

EPA 6020 

Result 

0.0178 

0.0920 

0.00875 

0.00533 

0.0298 

0.0215 

0.000238 

ND 

ND 
0,0700 

MDL* l\ffiL 

B-30-DUP 

0 00100 

0.00100 

0.00100 

0 00100 

0.00200 

0 .. 00100 

--- 0 000200 

0.00100 

0.00100 

0.00500 

Units Dil Batch Prepared Analyzed Notes 

Sampled: 10/06/04 08:00 

mg/1 lx 4100414 10/08/04 10/16/04 17:22 

4100492 10/11104 10/11/04 1754 

4100414 10/08/04 10/16/04 17.22 

me nsults in this reportpply to Jte samples analyzedn accordance with the chen 
of cutody docummt. This analytical report must be prtJduced in its emily 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 5 of 21 
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SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Analvte 

P4J0284-01 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB 
1,2-DCA-d4 
Dibromqfluoromethane 
Toluene-dB 

P4J0284-02 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB 
1,2-DCA-d4 
Dibromofluoromethane 
Toluene-dB 

P4J0284-03 

Benzene 
Toluene 
Ethyl benzene 
Xvlenes (total) 

Surrogate(s): 4-BFB 
1,2-DCA-d4 
Dibrom0fluoromethane 
Toluene-dB 

North Creek Analytical - Portland 

--- 0 ?-Fv-7--< j' a~~-~ 
Sarah Rssarge, Project Manaw 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563,,9210 

Project Nam: cvx Willbridge I Chevron #100-1868 

Proiect Nmber: NIA Regort Created: 

Proiect Mna_ger: Gerry Koschal 10/20/04 18:38 

BTEX Com~ounds ~er EPA Method 8260B 

Method 

Water 

EPA 8260B 

Water 

EPA 8260B 

Water 

EPA 8260B 

North Creek Analytical - Portland 

Result 

ND 

ND 

ND 

ND 

Recovery,· Ul'/o 
110% 
113% 

90.0% 

ND 

ND 

ND 

ND 

Recovery. 1/ff!'/o 

85,0% 
980% 
960% 

0.810 

2.62 

ND 

6.55 

Recovery: 1ff.P/o 

107% 
104% 
102% 

MDL* MRL Units Dil Batch Prepared Analyzed Notes 

CR-1 Sampled: 10/06/04 12:15 

0.500 ug/1 lx 4100807 10/16/04 10/16/04 12:40 

0500 

0500 

I 00 

Limfs' 75-120 !)-

77 - 129 
80 - 121 
80 - 120 

B-9 Sampled: 10/06/04 11:30 

0500 ug/1 lx 4100807 10116/04 10/16/04 13:07 

0.500 

0,500 

1.00 

Limts, 75-120 !)-

77 - 129 
80 - 121 
80 - 120 

B-10 Sampled: 10/06/04 11:55 

0.500 

0 500 

0500 

1.00 

Limts. 

ug/1 lx 4100807 10116/04 10/16/04 13:33 

75-120 !)-

77 - 129 
80 - 121 
80 - 120 

'.'he rf5ults in this reportpply to Jte samples analyzedn accordance with the chen 
of cutody docummt This analytical report must be produced in its errtity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 6 of 21 
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SAIC 
1220 sw Morrison Suite 500 
Portland, OR 97205 

Analvte 

f4J0284-04 

Benzene 

Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate(s)..· 4-BFB 
1,2-DCA-d4 
Dibromo.fluoromethane 
Toluene-dB 

P4J0284-05 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate(s) .. · 4-BFB 
1,2-DCA-d4 
Dibromqfluoromethane 
Toluene-dB 

P4J0284-06 

Benzene 

Toluene 

Ethvlbenzene 
Xvlenes (total) 

Surrogate(s). 4-BFB 
1,2-DCA-d4 
Dibromqfluoromethane 
Toluene-dB 

North Creek Analytical - Portland 

Sarah Jlssarge, Project Manaw: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
----------Rb=e_;_(5Q9J _ _22<1..9.2QQ_Ja_x;_(£Q9)_92~!WW ___ ~----

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Nam· cvx Willbridge I Chevron #100-1868 

Project Nrnber: NIA Report Created 

Project Mnager: Gerry Koschal 10/20/04 18:38 

BTEX Com[!ounds [!er EPA Method 8260B 

Method 

Water 

EPA 8260B 

Water 

EPA 8260B 

Water 

EPA 8260B 

North Creek Analytical - Portland 

Result 

ND 

0.880 

ND 
ND 

Recovery· 1t§J'/o 
107% 
109% 

99.5% 

ND 
ND 

ND 

ND 

Recovery: 113% 
104% 
113% 
102% 

15.8 

4.19 

0.500 

8.45 

Recovery· 1t§J'/o 

101% 
98.0% 
96.5% 

MDL* MRL Units Dil Batch Prepared Analyzed Notes 

B-21 Sampled: 10/06/04 12:25 

0500 ug/1 lx 4100807 10116/04 10116/04 14:00 

0.500 

0 .. 500 

I 00 

Limis: 75-120 ~ 
77 - 129 
80 - 121 
80 - 120 

B-29 Sampled: 10/06/04 08:40 

0500 ug/1 lx 4100807 10/16/04 10/16/04 14:27 

0500 

0500 

LOO 

Limis. 75-120 ~ S-08 
77 - 129 
80 - 121 
80 - 120 

B-30 Sampled: 10/06/04 09:20 

0.500 

0 500 

0.500 

1.00 

Limis 

ug/1 lx 4100807 10/16/04 10/!6/04 14:53 

75-120 ~ 

77 - 129 
80 - 121 
80 - 120 

'fie remits in this reportpply to 1te samples analyzedn accordance with the chai 
of Clltody docum111t ]'his analytical report must be produced in its entity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 7 of 21 
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SAIC 

1220 SW Monison Suite 500 
Portland, OR 97205 

Analvte 

P4J0284-07 

Benzene 

Toluene 

Ethvlbenzene 
Xvlenes (total) 

Surrogate(s): 4-BFB 
1,2-DCA-d4 
Dibromofluoromethane 
Toluene-dB 

P4J0284-08 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB 
1,2-DCA-d4 
Dibromqfluoromethane 
Toluene-dlJ 

N ortb Creek Analytical - Portland 

-- A < - ((/ ~ 
~ J--M.-< / ??'-"~-

Sarah l!ssarge, Project Manaw 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Nam: cvx Willbridge I Chevron #100-1868 

Project Nmber N/A Report Created: 

Project Milager: Gerry Koschal 10/20/04 18:38 

BTEX Comuounds uer EPA Method 8260B 

Method 

Water 

EPA 8260B 

Water 

EPA 8260B 

North Creek Analytical - Portland 

Result MDL* 

21.4 

5.05 

0.570 

7.73 

Recovery. 1fff'/o 

112% 
114% 
114% 

ND 

ND 
ND 
ND 

Recovery.: 9.JJ% 
105% 
!10% 

900% 

MRL Units Dil Batch Prepared Analyzed Notes 

B-30-DUP Sampled: 10/06/04 08:00 

0500 

0500 

0..500 

1.00 

Limts· 

TB-LB80 

0.500 

0.500 

0 500 

1.00 

Limis.: 

ug/1 1x 4100807 10/16/04 10/16/04 15:20 

75-120 9-
77 - 129 
80 - 121 
80 - 120 

Sampled: 10/06/04 08:40 

ug/1 lx 4100807 10/16/04 10/16/04 12:13 

75-120 9-
77 - 129 
80 - 121 
80 - 120 

""he re;u/ts in this reportpply to Jte samples analyzedn accordance with the chen 
of cu.tody docummt This cmalytical report must be produced in its entity .. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 8 of 21 

COP0021067 



SAIC 
1220 sw Morrison Suite 500 
Portland, OR 97205 

Analvte 

P4J0284-01 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo (a)mthracene 

Benzo (abvrene 

Benzo (blluoranthene 

Benzo (l!:hibervlene 

Benzo (klluoranthene 

Chrvsene 

Dibenzo (a,h) anthracene 

Fluoranthene 

Fluorene 

lndeno (1.2,3-cd) pyrne 

Naphthalene 

Phenanthrene 

Pvrene 

Surrogate(s): Fluorene-dl 0 
l'yrene-d10 
Benzo (a) pyr~e-d12 

North Creek Analytical - Portland 

Sarah Ilssarge, Project Manaw 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420 .. 9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: {907) 563.9210 

Project Nam·. cvx Willbridge I Chevron #100-1868 

Proiect Nmber: N/A ReQOit Created 

Proiect Mnager Gerry Koschal 10/20/04 18:38 

Polynuclear Aromatic Comnounds ner EPA 8270M-SIM 
North Creek Analytical - Portland 

Method Result MDL* :MRL Units Dil Batch Prepared Analyzed Notes 

Water CR-1 Sampled: 10/06/04 12:15 

EPA 8270m 1.20 0.100 ug/1 lx 4100625 10/13/04 10/18/04 2007 

ND 0.100 

0.123 0 100 

0.271 0.100 

0.311 0.100 

0.324 OJOO 

0.237 0.100 

0.306 0 . .100 

0.406 0.100 

ND 0..200 

0.646 0.100 

4.30 0.100 

0.224 0.100 

ND LIO R-03 

1.42 0.100 

0.612 0.100 

Recovery 63'% Limis: 25-125 ~ 
660% 
512% 

23 - 150 
10 - 125 

?ze rf5ults in this reportpply to he samples analyzedn accordance with the ch01 
of cutody docununt This analytical report nmst be produced in its tmtity. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 9 of 21 

COP0021068 



SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Analyte 

P4J0284-02 

Acenaphthene 

Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 

Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 

Indeno (1,2,3-cd) pyrene 
Naphthalene 

Phenanthrene 

Pyrene 

Surrogate(s): Fluorene-dlO 
Pyrene-dlO 
Benzo (a) pyrne-d12 

Sarah :llssarge, Project Mana11r 

Polynuclear 

Method 

Water 

EPA 8270m 

Project 

Project 

Project 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.,9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924,9200 fax: (509) 924.9290 

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906,9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541382.7588 

Anchorage 2000 W International Airport Road, Suite A-101 Anchorage, AK 99502-1119 

Nam cvx 
Nmber: NIA 
Mnager: Gerry 

phone: (907) 563.9200 fax: (907) 563,9210 

Willbridge 

Koschal 

I Chevron #100-1868 

Report Created: 

10/20/04 18:38 

Aromatic Comuounds uer EPA 8270M-SIM 
North Creek Analytical - Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

B-9 Sampled: 10/06/04 11:30 

0.536 0.100 ug/1 lx 4100625 10113/04 10/18/04 18:59 

ND 0100 
ND 0.100 
ND 0.100 
ND 0 100 
ND 0100 
ND 0.100 
ND 0.100 
ND 0,100 
ND 0200 
ND 0100 
1.74 0100 

ND OJOO 

ND 0,400 R-03 
0.123 0.100 

ND 0100 

Recovery,· 71% LimiS' 25-125 9-
648% 
559% 

23 150 
10 - 125 

?le rtSult.s in this reportpply to he samples analyzedn accordance with the chen 
oj cutody docummt. This analytical report must beproduced in its e11iity. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 10 of 21 

COP0021069 



SAIC 
1220 SW Morrison Suite 500 
Portland, OR 97205 

Analyte 

P4J0284-03 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo (a) anthracene 

Benzo (a) pyrene 

Benzo (b) fluoranthene 

Benzo (ghi) perylene 

Benzo (k) fluoranthene 

Chrvsene 

Dibenzo (a,h) anthracene 

Fluoranthene 

Fluorene 

Indeno (1,2,3-cd) pyrene 
Naphthalene 

Phenanthrene 

Pvrene 

Surrogate(s).· Fluorene-dl 0 
Pyrene-dlO 
Benzo (a) pyre.e-dl2 

North Creek Analytical - Portland 

<--- 0 
~//A.// a~~ 

Sarah Rssarge, Project Mana11r 

Polynuclear 

Method 

Water 

EPA 8270m 

Proiect 

Project 

Project 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541..382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 

Nam cvx 
Nmber: N!A 
Mnager: Gerry 

phone: (907) 563 9200 fax: (907) 563.9210 

Willbridge 

Koschal 

I Chevron #100-1868 

Repmt Created: 

10/20/04 18:38 

Aromatic Comuounds uer EPA 8270M-SIM 
North Creek Analytical - Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

B-10 Sampled: 10/06/04 11:55 

2.81 LOO ug/1 !Ox 4100625 10/13/04 10!19/04 14:49 

ND LOO R-03 

1.73 1.00 

ND 0.100 lx 10/18/04 19:33 

ND 0.100 
ND 0.100 

ND 0.100 
ND 0.100 

0.152 0 100 

ND 0.200 

2.11 1.00 lOx 10/19/04 14:49 

10.3 1.00 

ND 0.100 lx 10/18/04 19:33 

ND 230 lOx 10/19/04 14:49 R-03 

6.10 1 00 

2.02 0.100 lx 10/18/04 19:33 

Recovery 80% Limts.· 25- 125 9- lOX 10/]9/0414:49 
60.9% 
629% 

23 - 150 IX 10/1810419.33 
10 - 125 

Ifle remits in this reportpply to Jte samples analyzedn accordance with the chaJ 
of cutody docummt This analytical report must be produced in its entity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 11 of 21 

COP0021070 



SAIC 
1220 SW Mollison Suite 500 
Portland, OR 97205 

Analvte 

P4J0284-04 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo (a) anthracene 

Benzo (a) pyrene 

Benzo (b) fluoranthene 

Benzo (ghi) perylene 

Benzo (k) fluo;anthene 

Chrysene 

Dibenzo (a,h) anthracene 
Fluoranthene 

Fluorene 

Indeno (1,2,3-cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate(s)· Fluor~me-dJO 
Pyrene-dJO 
Benzo (a) pynne-dl2 

North Creek Analytical - Portland 

-~ -¢ 
~/./v-7.// Vv&-r'-

Sarah Hssarge, Project Manaw 

Polynuclear 

Method 

Water 

EPA 8270m 

Project Nam 

Project Nmber 

Project Mnager 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 

cvx 
NIA 
Gerry 

phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge 

Kosch a! 

I Chevron #100-1868 

Report Created 

10/20/04 18:38 

Aromatic Comuounds uer EPA 8270M-SIM 
North Creek Analytical - Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

B-21 Sampled: 10/06/04 12:25 

3.10 I 00 ug/1 !Ox 4100625 10/13/04 10119104 14:13 

ND 1.00 R-03 

ND 1.00 R-03 

ND 0.100 lx 10/18/04 18 25 

ND OJOO 

ND 0.100 
ND 0.100 

ND 0 100 

ND 0100 

ND 0200 

ND L50 !Ox 10119/04 14:13 R-03 

9.93 I 00 

ND 0.100 lx 10/18/04 1825 

ND 2.00 !Ox 10/19/04 14:13 R-03 

7.21 1.00 

ND 0200 lx 10/18/04 18:25 R-03 

Recovery: 7Q% Limis.· 25-125 9- lOX 10/19/0414·]3 
64.8% 
534% 

23 - 150 JX 10118/0418 25 
10 - 125 

"he ri5ults in this reportpply to lte samples analyzedn accordance with the chaJ 
of CT.Gtody documrnt. This analytical report must bepmduced in its e11tity. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 12 of 21 

COP0021071 



SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Analyte 

P4J0284-05 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (e:hibervlene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 

. Pyrene 

Surrogate(s): Fluorene-d1 0 
Pyrene-d10 
Benzo (a) pyr~e-d12 

North Creek Analytical - Portland - /") 
~- <'/ y-E­~ ,t:,-u./ 7 ?"'v'~· 
~ - . 

Sarah llssarge, Project Mana11r 

Proiect Nam·. 

Proiect Nmber 

Proiect Mna_ger 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery1 Suite B~ Spokane, WA 99206-4776 
phone: (509) 924.9200 Fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue/ Suite F-1, Bend1 OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 

cvx 
NIA 
Gerry 

phone: (907) 563.9200 fax: (907) 563 9210 

Willbridge 

Kosch a! 

I Chevron #100-1868 

Repmt Created· 

I 0/20/04 18:38 

Polynuclear Aromatic Com_uounds _uer EPA 8270M-SIM 

Method 

Water 

EPA 8270m 

North Creek Analytical - Portland 

Result 

ND 
ND 
ND 
ND 
ND 
ND 

0.105 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Recovery 8~% 

58.4% 
38.2% 

MDL* l\1RL Units 

B-29 

0.100 ug/1 

0.100 

0 100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.200 

0100 

0100 

0.100 

0100 

0 100 

0.100 

Limis: 25 -125 ~ 
23 - 150 
10 - 125 

Dil Batch Prepared Analvzed Notes 

Sampled: 10/06/04 08:40 

lx 4100625 10/13/04 10118/04 20:41 

'f'he remlts in this reportpply to Jte samples analyzedn accordance with the chm 
of cu.tody docmmnt. This analytical report must be produced in its emily 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 13 of 21 

COP0021072 



SAIC 
1220 SW Morrison Suite 500 
Portland, OR 97205 

Analyte 

P4.T0284-06 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 

Benzo (avvrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 

Chrvsene 
Dibenzo (a,h) anthracene 

Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 

Pvrene 

Surrogate(s) · F1uorene-d1 0 
Pyrene-d10 
Benzo (a) pyrm-d12 

North Creek Analytical - Portland 

Sarah 1lssarge, Project Manaw 

Polynuclear 

Method 

Water 

EPA 8270m 

Project 

Proiect 

Proiect 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008··7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383 .. 9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 

Nanr cvx 
Nmber: N/A 
Mnager Geny 

phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge 

Koschal 

I Chevron #100-1868 

Report Created: 

10/20/04 18:38 

Aromatic Com~ounds ~er EPA 8270M-SIM 
North Creek Analytical - Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

B-30 Sampled: 10/06/04 09:21t-05 

ND 0.500 ug/1 2x 4100625 10113/04 10118/04 21.15 R-03 
ND 0.200 
ND 0.200 
ND 0.200 

0.200 0200 
ND 0.200 
ND 0.200 
ND 0.200 

0.218 0.200 
ND 0400 

0.252 0.200 
ND 0.200 
ND 0.200 
ND 0.300 R-03 

0.249 0.200 

0.489 0.200 

Recovery. 711% Limts:· 25-125 ~ 
73.3% 

496% 

23 150 
10 - 125 

"he rf!.u!ts in this reportpply to he samples analyzedn accordance with the cha1 
of crstody docummt This analytical repo1t must be produced in its entity. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 14 of 21 

COP0021073 



SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Analvte 

P4J0284-07 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pvrene 

Polynuclear 

Method 

Water 

EPA 8270m 

Project 

Project 

Project 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomer;, Suite B, Spokane, WA 99206~4776 
phone: (509) 924 .. 9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-S711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchor·age 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502·1119 

Nam: cvx 
Nmber. N/A 
Mriager: Gerry 

phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge 

Koschal 

I Chevron #100-1868 

Report Created: 

10/20/04 18:38 

Aromatic Com);!ounds J:!er EPA 8270M-SIM 
North Creek Analytical - Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

B-30-DUP Sampled: 10/06/04 .Ril«500 

ND 0400 ug/1 2x 4100625 10/13/04 10/18/04 21:49 R-03 
ND 0.200 

ND 0.200 

ND 0200 

ND 0.200 

ND 0.200 

ND 0200 

ND 0.200 

ND 0.200 

ND 0.400 

ND 0.200 

ND 0.200 

ND 0.200 

ND 0.200 

ND 0.200 

0.389 0.200 
----------------------------------------------------------------------------------------

Surrogate(s) · F7uorene-dl 0 Recovery: 8.4% 
Pyrene-dlO 771% 
Benzo (a) pyrne-dl2 53.8% 

N ortb Creek Analytical - Portland 

-·--· /"':I .c::: ~ .!'./ ~ 
~,:.'~_.A 7 P'v<'-;.:r-e-

Sarah !lssarge, Project Manaw 

Limts. 25-125 9-
23 150 
10 - 125 

11Je rcrults in this reportpply tofte samples analyzedn accordcmce with the chaz 
of CJStody docummt This cmalytical 1epmt must be_pnJduced in its entity. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 15 of 21 

COP0021074 



SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Method 

Blank (4100414-BLK1) 
Arsenic EPA 6020 

Barium 
Cadmium 

Chromium 
Copper 

Lead 
Selenium 

Silver 
Zinc 

LCS (4100414-BS1} 
Arsenic EPA 6020 

Barium 

Cadmium 
Cluomium 
Copper 

Lead 
Selenium 
Silver 

Zinc 

LCS Du~ (4100414-BSD1} 
Arsenic EPA 6020 

Barium 

Cadmium 
Cluomium 

Copper 

Lead 
Selenium 

Silver 
Zinc 

North Creek Analytical - Portland 

_. . ,_....,.. --- :/;"') 
/~/ ,::;',_,4~-~ 

Sarah I!ssarge, Project Managr 

Result 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0107 

0.110 

0107 

0.106 

0.108 

0105 

0.103 

0.114 

0.104 

0.106 

0109 

0106 

0106 

0.107 

0105 

0102 

0112 

0.104 

seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420 .. 9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541 .. 382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563 .. 9200 fax: (907) 563.9210 

Project Nam CVX Willbridge I Chevron #100-1868 

Project Nmber: N/A Report Created 

10/20/04 18:38 Project Mnager Koschal 

MDL* MRL Units 

0.00100 mg/1 

0.00100 

0.00100 

0.00100 

0 00200 

0 .. 00100 

0.00100 

0 .. 00100 

0.00500 

0.00100 mg/1 

0.00100 

0 00100 

0 00100 

0 00200 

0 .. 00100 

0.00100 

0 .. 00100 

0.00500 

0 .. 00100 mg/1 

0.00100 

0.00100 

0 00100 

0.00200 

0 .. 00100 

0.00100 

0 00100 

0.00500 

Dil (Limits) ~D (Limits) Analyzed Notes 

1x 

1x 

lx 

Extracted: 10/08/04 10:02 

10/16/04 12:12 

Extracted: 10/08/04 10:02 

0.100 107"/o (80-120) 10/16/04 12:21 

110% 

107% 

106% 

108% 

105% 

103% 

114% 

104% 

Extracted: 10/08/04 10:02 

0100 106% (80-120) 0.939%(20) 10/16/04 12:31 

109% 0913%" 

106% 0.939% " 

106% 000% " 

107% 0.930%" 

105% 000% " 
102% 0.976% " 

112% 1.77% 

104% 000% 

'he re;u/ts in this reportpply to he sampfej analyzedn accordance with the chen 
of cu.tody docummt This analytical report 1m1st bepmduced in its eniity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 16 of 21 

COP0021075 



SAIC 

1220 SW Monison Suite 500 
Portland, OR 97205 

QC Batch: 4100414 Water 

Analyte Method 

DuElicate (4100414-DUP1} 

Arsenic EPA 6020 

Barium 
Cadmium 

Chromium 
Copper 
Lead 

Selenium 
Silver 

Zinc 

Matrix SEike (4100414-MS1} 

Arsenic EPA 6020 

Barium 

Cadmium 
Chromium 
Copper 

Lead 

Selenium 
Silver 

Zinc 

Matrix SEike (4100414-MS2} 

Arsenic EPA 6020 

Barium 
Cadmium 

Chromium 
Copper 
Lead 

Selenium 
Silver 
Zinc 

Sarah I!ssarge, Project Manaw 

Preparation 

Result 

0 00397 

0.0317 

ND 
0.00136 

00142 

0 000400 

ND 

ND 

0 00437 

0 . .107 

0.228 

0.106 

0.105 

0 Ill 

0104 

0.101 

0.112 

0.101 

0 . .111 

0 130 

0.105 

0.108 

0.113 

0106 

0103 

0114 

0.112 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: ( 425) 420 .. 9200 fax: ( 425) 420 .. 9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Nam: CVX Willbridge I Chevron #100-1868 

Project Nmber· N/A Report Created: 

10/20/04 18:38 Project Mnager: Koschal 

Method: EPA 200/3005 

MDL• MRL Units Dil (Limits) ~D (Limits) Analyzed Notes 

QC Source: P4J0273-01 Extracted: 10/08/04 10:02 

0.00100 mgll lx 0.00418 5.1.5% (20) 10/16/04 13:34 

0.00100 0 .. 0324 218% " 

0.00100 ND NR 

0.00100 0.00148 8.45% ' 
0.00200 0.0151 6.14% " 
0 00100 ND NR Q-06 

0.00100 ND NR 

0 .. 00100 ND NR 

0 00500 ND NR 

QC Source: P4J0273-02 Extracted: 10/08/04 10:02 

0 00100 mg/1 lx 0.00149 0.100 106% (75-125) 10116/04 13:53 

0 .. 00100 0 .. 120 108% 

0 00100 ND 106% 

0 00100 ND 105% 

0 00200 0.00724 104% 

0 00100 ND 104% 

000100 ND 101% 

0 00100 ND 112% 

0.00500 ND 101% 

QC Source: P4J0273-03 Extracted: 10/08/04 10:02 

0 .. 00100 mg/1 lx 0.00511 0.100 106% (75·125) 10/16/04 14:11 

0 00100 0.0208 109"/o 

000100 ND 105% 

0.00100 0.00142 107% 

000200 0 00837 105% 

0.00100 ND 105% 

0 00100 ND 103% 

0.00100 ND 114% 

0 00500 0.00669 105% 

f'h.e remits in this reportpply to lte samples analyzedn accordance with the chm 
of cu.tody docummt .. This analytical report must be produced in its entity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 17 of 21 

COP0021076 



SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

QC Batch: 4100492 Water 

Analyte Method 

Blank (4100492-BLKl) 

Mercury EPA 7470A 

LCS ( 41 00492-BS 1) 
Mercury EPA 7470A 

LCS DUI! (4100492-BSD1) 
Mercury EPA 7470A 

Dnf!licate {4100492-DUP1} 
Mercury EPA 7470A 

Matrix Sf! ike (4100492-MS1} 
Mercury EPA 7470A 

Matrix Sf! ike Dui! (4100492-MSDl} 
Mercury EPA 7470A 

North Creek Analytical - Portland 

c:--: .v .o 
~//'./7...-< 7 a-t-,_;r-~ 

Sarah !!ssarge, Project Manaw 

Preparation 

Result 

ND 

0 00506 

0 .. 00526 

ND 

0 00468 

000466 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420 .. 9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: {503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1~ Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Nam· CVX Willbridge I Chevron #100-1868 

Project Nmber: N/A Repmt Created: 

10/20/04 18:38 Project Mnager: Koschal 

Method: EPA 7470A 

MDL* MRL Units Dil (Limits) ~D (Limits) Analyzed Notes 

Extracted: 10/11/04 09:46 

0.000200 mg/1 1x 10/ll/04 18:41 

Extracted: 10/11104 09:46 

0.000200 mg/1 1x 0 00500 101% (85-115) 10/11/04 15:18 

Extracted: 10/11/04 09:46 

0 000200 mg/1 1x 0.00500 105% (85-115) 1.88% (20) 10/11/04 15:21 

QC Source: P4J0275-0l Extracted: 10/11/04 0~:46 

0.000200 mg/1 1x ND NR (20) 10/11/04 15:26 

QC Source: P4J0275-01 Extracted: 10/11/04 09:46 

0.000200 mg/1 lx ND 0.00500 93 .6"/o (75-125) 10/11/04 15:29 

QC Source: P4J0275-01 Extracted: 10/11/04 09:46 

0000200 mg/1 1x ND 0 00500 93 2% (75-125) 0 428%(20) 10111/04 15:32 

'1le re;u/ts in this reportpply to Jte samples analyzedn accordance with the chen 
of cu.tody docummt This analytical report must be produced in its entity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 18 of 21 

COP0021077 



SAIC 
1220 SW Morrison Suite 500 
Portland, OR 97205 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420 9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924,9200 fax: (509) 924,9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563 9210 

Proiect Nam: CVX Willbridge I Chevron #100-1868 

Project Nmber: N/A 
Project Mnager Koschal 

Report Created: 

10/20/04 18:38 

QC Batch: 4100807 Water Preparation Method: EPA 5030B 

Analife Method 

Blank (4100807-BLK1) 
Benzene EPA 8260B 

Toluene 

Etbylbenzene 

Xylenes (total) 

Surrogate(s).· 4-BFB 

1,2-DCA-d4 

Dibromojluoromethane 

Toluene-dB 

LCS (4100807-BS1) 
Benzene EPA 8260B 

Toluene 

Ethylbenzene 

Xylenes (total} 

Surrogate(s) 4-BFB 

1.2-DCA-d4 

Dibromojluoromethane 

Toluene-dB 

Matrix Spike (4100807-MSl) 
Benzene EPA 8260B 

Toluene 

Etbylbenzene 

Xylenes (total) 

Surrogate(s) · 4-BFB 

1,2-DCA-d4 

Dibromojluoromethane 

Toluene-dB 

Matrix Spike Dup (4100807-MSDl) 
Benzene EPA 8260B 

Toluene 

Etbylbenzene 

Xylenes (total} 

Surrogate(s): 4-BFB 

1,2-DCA-d4 

Dibromojluoromethane 

Toluene-dB 

Nortb Creek Analytical - Portland 

Sarah Rssarge, Project Manaw 

Result MDL* MRL Units Dil (Limits) Analyzed Notes 

ND 0500 

ND 0,500 

ND 0500 

ND 1.00 

Recovery 9B.5% Limits· 

106% 

110% 

99 5% 

20,1 0500 

20,0 0500 

21.6 0.500 

67,4 1.00 

Recovery: JOB% Limits:· 

104% 

101% 

102% 

QC Source: 

18,8 0 500 

15.1 0.500 

15.5 0.500 

3L2 I 00 

Recovery:· 104% Limits: 

104% 

102% 

93..0% 

QC Source: 

18 6 0500 

14.6 0500 

15.3 0.500 

30.2 1.00 

Recovery 108% Limits· 

104% 

103% 

940% 

ug!l lx 

75-120% " 
77-129% 

80-121% 

B0-120% 

ugll lx 

75-120% " 
77-129% 

B0-121% 

B0-120% 

P4J0284-01 

ug!l lx 

75-120% " 
77-129% 

80-121% 

B0-120% 

P4J0284-0l 

ugll lx 

75-120% " 
77-129% 

B0-121% 

B0-120% 

Extracted: 10/16/04 08:42 

Extracted: 10/16/04 08:42 

20.0 100"/o (80-120) 

100% (80-124) 

108% (80-120) 

60 0 112% (73-124) 

Extracted: 10/16/04 08:42 

ND 20,0 94.,0% (80-124) 

ND 75 5% (79 7-131) 

ND 77 5% (80-124) 

ND 60.0 52.0"/o (44 6-154) 

Extracted: I 0/16/04 08:42 

10/16/04 11:46 

10116/04 11.46 

10/16/04 10:00 

10/16/04 10.00 

10/16/04 10:26 

10116104 1026 

Q-01 

Q-01 

ND 20 0 93.0% (80-124) 1.07% (25) 10/16/04 10:53 

ND 
ND 

73.0% (79.7-.131) l37% 

76.5% (80-124) L30"/o " 

Q-01 

Q-01 

ND 60.0 50 3% (44.6-154) 3 26% " 

10116104 10.53 

rhe nsults in this reportpply to Jte samples analyzedn accordance with the chaz 
of ctJtody docummt This analytical report must be produced in its entity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 19 of 21 
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SAIC 
1220 SW Morrison Suite 500 
Portland, OR 97205 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924 .. 9290 

Portland 9405 SW Nimbus Avenue, Beaverton1 OR 97008-7132 
phone: (503) 906 .. 9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Nam: CV:X Willbridge I Chevron #100-1868 

Proiect Nmber: N/A Repmt Created: 

10/20/04 18:38 Proiect Mnager: Gerry Koschal 

QC Batch: 4100625 Water Preparation Method: EPA 3510/600 Series 

Analyte Method 

Blank ( 41 00625-BLK1) 

Acenaphthene EPA 8270m 

Acenaphthylene 
Anthracene 

Benzo (a) anthracene 
Benzo (a) pyrene 

Benzo (b) fluoranthene 
Benzo (ghi) perylene 

Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,.3-cd) pyrene 
Naphthalene 
Phenanthrene 

Pyrene 

Surrogate(s) · Fluorene-d10 

Pyrene-d10 

Benzo (a) pyrene-d12 

LCS (4100625-BSl) 

Acenaphthene EPA 8270m 

Benzo (a) pyrene 
Pyrene 

Surrogate(s) Fluorene-d10 

Pyrene-dJO 

Benzo (a) pyrene-dl2 

LCS Dup (4100625-BSDl) 

Acenaphthene EPA 8270m 

Benzo (a) pyrene 

Pyrene 

Surrogate(s) Fluorene-d1 0 

Pyrene-dJO 

Benzo (a) pyrene-dl2 

North Creek Analytical - Portland 

Sarah I!ssarge, Project Manaw 

Result MDL* MRL Units 

ND 0100 ug/1 

ND 0100 

ND 0100 

ND 0.100 

ND 0100 

ND 0100 

ND 0.100 

ND 0100 

ND 0.100 

ND 0.200 

ND 0.100 

ND 0.100 

ND 0100 

ND 0100 

ND 0100 

ND 0.100 

Recovery 77.2% Limits. 25-125% 

728% 23-150% 

70.4% 10-125% 

1.69 0100 ug/1 

1.54 0100 

1.72 0100 

Recovery 80.0% Limits: 25-125% 

68 .. 4% 23-150% 

69.2% 10-125% 

1.58 0.100 ug/1 

1.54 0100 

us 0.100 

Recovery;· 704% Limits 25-125% 

60 .. 0% 23-150% 

62.4% 10-125% 

Dil 

1x 

" 

1x 

" 

1x 

" 

(Limits) ~D (lJmits) Analyzed Notes 

Extracted: 10/13/04 08:22 

Extracted: 10/13/04 08:22 

2 50 67.6% (26·135) 

61.6% (38-137) 

68 8% (3 3-133) 

Extracted: 10/13/04 08:22 

I 0/18/04 22:23 

10118104 2223 

10118104 22:57 

10/18/04 2257 

2.50 63.2% (26-135) 6.73% (60) 10118/04 23:31 

61.6% (38-137) 0.00% " 

63 2% (13-133) 8.48% " 

10118104 23:31 

'he remits in this reportpply to Jte samples analyzedn accordance with the chm 
of cutody docummt This analytical report must beproduced in its errtity. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 20 of 21 
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SAIC 

Seattle 

Spokane 

Portland 

Bend 

Anchorage 

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382 .. 7588 

2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Nam CVX Willbridge I Chevron #100-1868 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Proiect Nmber: N/A 
Proiect Mnager: Gerry Koschal 

Report Created: 
I 0/20/04 18:38 

Report Specific Notes: 

Q-01 The matrix spike recovery, and/or RPD, for this QC sample is outside of established control limits. Failure of a matrix ir" 
does not represent an out-of-control condition for the batch. 

Q-06 RPD is not applicable for analyte concentrations less than 5 times the MRL. 

R-03 The reporting limit for this analyte was raised due to matrix interference. 

R-05 Reporting limits raised due to dilution necessary for analysis. Sample contains high levels of reported analyte, non-target ~ 
or matrix interference. 

S-08 Surrogate recovery is above control limits. Since no analytes were detected in the sample, the quality of the data has ndi 

Laboratory Reporting Conventions: 

DET Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only. 

Reporting 
limits 

Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate). 

Not Reported Not Available 

Sample results reported orlna weight basis Reporting Limits are corrected for %Solids when %Solids are <50%. 

Sample results and reporting limits reportedwm vreight basi;(as received). 

Relative Percent Difference(RPDs calculated using Results, not Percent Recoveries) . 

.METHOD REPORTING LIMIT Reporting Level at, or above, the lowest level standard of the Calibration Table. 

MEJBOD DETECTION LIMIT.:Rporting lwei at, D abve, the statistically denied Iimibased n 40(FR, Part 136, 4Jpendix B 
*MDLs are listed on the report only if the data has been evaluated below the MRL. Results between tlie MDL and MRil> 
as Estitated results. 

Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the D. 
found on the analytical raw data. 

Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and 
percent slids, where aplicable. 

North Creek Analytical - Portland "he re;ults in this reportpply to lte samples analyzedn accordance with the chm 
of cutody docummt. This analytical report must be produced in its entity 

North Creek Analytical, Inc. 

Sarah llssarge, Project Mana11r 
Environmental Laboratory Network 
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October 19, 2004 

Gerry Koschal 
SAIC 
1220 SW Morrison Suite 500 
Portland, OR 97205 

RE: CVX Willbridge I Chevron #100-1868 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
425.420.9200 fax 425.420.9210 · 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
509.924.9200 fax 509.924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906.9200 fax 503.906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
541.383.9310 fax 541.382.7588 

Anchorage 2000 W Inernational AiqDrt Road, Suie A10, Amhorage, AK 9!!i02-1119 
907.563.9200 fax 907.563.9210 

Enclosed are the results of analyses for samples received by the laboratory on 10/05/04 18:35. 
The following list is a summary of the NCA Work Orders contained in this report. 
If you have any questions concerning this report, please feel free to contact me. 

Work 
P4J0240 

Thank You, 

Project 
CVX \Wbridge I Chevron # 100-. 

Sarah Passarge, Project Manager 

ProjectNumber 
100-1868 

me r£Wlts in this reportpply to He samples analyzedn accordance with the chen 
of crstody documfnt. This analytical repOTt must beproduced in its entity. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

COP0021081 



SAIC 
1220 SW Morrison Suite 500 
Portland, OR 97205 

B-28 

North Creek Analytical - Portland 

Sarah l!ssarge, Project Manaw 

P4J0240-01 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420 .. 9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924 9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Nam: CVX Willbridge I Chevron #100-1868 

Project Nmber: I 00-1868 
Project Milager: Gerry Koschal 

Water 10/05/04 13:35 

Report Created: 

10/19/04 15:36 

10/05/04 18:35 

"he remits tn this rep01tpply to he samples analyzedn accordance with the chdJ. 
of cutody documeJt. This analytical report must be produced in its elTtity. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 1 of 10 

COP0021082 



SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Analvte 

P4J0240-01 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 
Zinc 

North Creek Analytical - Portland 

?;~~ fi""~'--
Sarah llssarge. Project Manaw 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4775 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 905.9200 fax: (503) 905.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563 9210 

Project Nam: CVX Willbridge I Chevron #100-1868 

Project Nmber: 100-1868 Report Created: 

10/19/04 15:36 Project Mnager: Geny Koschal 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical - Portland 

Method 

Water 

EPA 6020 

EPA 7470A 

EPA 6020 

Result 

0.0131 

0.245 

0.00142 

0.0251 

0.0750 

0.0180 

ND 

ND 
ND 

0.0965 

MDL* MRL Units Dil Batch Prepared Analyzed Notes 

B-28 

0 00100 

0.00100 

0 00100 

0.00100 

0 .. 00200 

0.00100 

---- 0. 000200 

0 .. 00100 

0.00100 

0.00500 

mg/1 

Sampled: 10/05/04 13:35 

lx 4!00355 10/07/04 10/16/04 02:00 

4100353 10/07/04 10/08/04 10:15 

4100355 10/07/04 10/16/04 02:00 

'he re;ults in this reportpply to Jte samples analyzedn accordcmce with the chen 
of cutody documiJ'lt. Thi.s analytical report rrrust be produced in its enlity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 2 of 10 

COP0021083 



SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Analyte 

P4J0240-01 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB 
1,2-DCA-d4 
Dibromqfluoromethane 
Toluene-dB 

North Creek Analytical - Portland 

~--: .0 ...0 
~ ?/?./ 7?'f-4-;.r ,_____. 

Sarah llssarge, Project Manaw 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
. phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563 .. 9200 fax: (907) 563.9210 

Project Nam: CVX Willbridge I Chevron #100-1868 

Proiect Nmber: 100-1868 Re12ort Created: 

Project Milager: Gerry Koschal 10119/04 15:36 

BTEX Com~ounds ~er EPA Method 8260B 

Method 

Water 

EPA 8260B 

North Creek Analytical - Portland 

Result 

ND 
ND 

ND 
ND 

Recovery: 9.0% 
950% 
97.0% 
92.5% 

MDL* MRL Units 

B-28 

0..500 

0..500 

0.500 

I 00 

ug/1 

Limts· 75- 120 ~ 
77 - 129 
80 - 121 
80 - 120 

Dil Batch Prepared Analyzed Notes 

Sampled: 10/05/04 13:35 

Jx 4!00637 10/13/04 !0/13/04 17.57 

?le rerults in this reportpply to Jte samples analyzedn accordance with the cha1 
of c:u;tody docummt. This ana~ytica! report mu'it be produced in its entity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 3 of 10 

COP0021084 



SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Analyte 

P4J0240-01 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Su"ogate(s)" Fluorene-d10 
Pyrene,-d10 
Benzo (a) pyre~e-d12 

North Creek Analytical - Portland 

Sarah Hssarge, Project Manaw 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906,9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Proiect Nam CVX Willbridge I Chevron #100-1868 

Proiect Nmber: 100-1868 Report Created: 

10/19/04 15:36 Proiect :Milager: Gerry Koschal 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical - Portland 

Method 

Water 

EPA 8270m 

Result 

ND 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 

Recovery· 7.!J% 
899% 
57.1% 

MDL* MRL Units 

B-28 

0,.100 ug/1 

0.100 

0.100 

0.100 

0100 

0.100 

0.100 

0.100 

0100 

0,.200 

0.100 

0,.100 

0,,100 

0 100 

0.100 

0.100 

Limfs: 25-125 ~ 
23 - 150 
10 - 125 

Dil Batch Prepared Aualvzed Notes 

Sampled: 10/05/04 13:35 

1x 4100552 10/12/04 10!15/04 16:24 

'he nsults in this reportpply to lte samples analyzedn accordance with the chm 
of CU.'tody docummt Thi.s analytical repm1 must beJ!7Ciduced in its enlity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 4 of 10 

COP0021085 



SAIC 
1220 SW Monison Suite 500 
Portland, OR 97205 

Analyte Method 

Blank (4100353-BLK1) 
Mercury EPA 7470A 

LCS (4100353-BS1) 

Mercury EPA 7470A 

LCS Dup (4100353-BSDl) 

Mercury EPA 7470A 

Duplicate (4100353-DUPI) 

Mercury EPA 7470A 

Matrix Spike (4100353-MS1) 

Mercury EPA 7470A 

Matrix Spike Dup (4100353-MSD1) 
Mercury EPA 7470A 

Result 

ND 

0 00474 

0.00528 

ND 

0 00497 

0.00489 

Seattle 11720 North Creek Pkv.y N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420 .. 9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906 .. 9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563 9200 fax: (907) 563.9210 

Project Nam: CVX Willbridge I Chevron #100-1868 

Project Nmber: 100-1868 
Project Mnager: 

MDL* ~mL Units Dil 

Extracted: 

0 000200 mg/1 1x 

Extr·acted: 

0.000200 mg/1 1x 0.00500 94.8% 

Extracted: 

0.000200 mg/1 1x 0.00500 106% 

QC Source: P4J0190-01 Extracted: 

0.000200 mg/l 1x 0.000214 

QC Source: P4J0190-01 Extracted: 

0 000200 mg/1 1x 0 000214 0 00500 95 1% 

QC Source: P4J0190-01 Extracted: 

0 .. 000200 mg/1 1x 0 000214000500 93.5% 

Report Created: 

10/19/04 15:36 

(Limits) ~D (Limits) Analyzed 

10/07/04 13:12 

10/08/04 09:42 

10/07/04 13:12 

(85-115) 10/08/04 09:45 

10/07/04 13:12 

(85-115) 10.8% (20) 10/08/04 09:52 

10/07/04 13:12 

NR (20) 10/08/04 09:55 

10/07/04 13:12 

(75-125) 10/08/04 09:58 

10/07/04 13:12 

(75-125) 1.62% (20) 10/08/04 10:01 

QC Batch: 4100355 Water Preparation Method: EPA 200/3005 

Analyte 

Blank 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 

Lead 
Selenium 
Silver 
Zinc 

LCS 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 

Lead 
Selenium 
Silver 

Method 

(4100355-BLK1) 
EPA 6020 

(4100355-BSl) 
EPA 6020 

North Creek Analytical - Portland 

Sarah Rssarge, Project Manaw 

Result MDL* MRL 

NO 0 00100 

ND 0 00100 

ND 0.00100 

ND 0 00100 

NO 0.00200 

ND 0 00100 

ND 0 .. 00100 

NO 0 00100 

ND 0 00500 

0103 0.00100 

0.104 0 00100 

0.0996 0 00100 

0102 0 00100 

0.100 0.00200 

0.103 0.00100 

00990 0 00100 

0 0976 0 00100 

Units Dil 

mg/1 1x 

mg/1 1x 

Source Spike % (Limits) % (Limits) Analyzed 
Result Amt REC RPD 

Notes 

Extracted: 10/07/04 13:37 

10/18/04 10:17 

10/15/04 19:29 

Extracted: 10/07/04 13:37 

0 100 103% (80-120) 

104% 

10/15/04 22:31 

996% 

102% 

100"/o 

103% 

990% 

97.6% 

me remits in this reportpply to he samples analyzedn accordance with the chen 
of cutody docummt This analytical report must be pmduced in its en1ity 

North Creek Analytical, rnc. 
Environmental Laboratory Network 
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SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

QC Batch: 4100355 Water 

Analyte Method 

LCS (4100355-BS1} 

Zinc EPA 6020 

LCS Dn(! (4100355-BSD1} 

Arsenic EPA 6020 

Barium 
Cadmium 
Cluomium 
Copper 
Lead 
Selenium 
Silver 
Zinc 

Du[!licate (4100355-DUP1} 

Arsenic EPA 6020 

Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Silver 
Zinc 

Matrix S(1ike (4100355-MS1} 

Arsenic EPA 6020 

Barium 
Cadmium 

Chromium 
Copper 
Lead 
Selenium 
Silver 
Zinc 

North Creek Analytical - Portlar1d 

?/rU./fi-t--re-
Sarah !!ssarge, Project Manaw 

Preparation 

Result 

0 0991 

0109 

0.110 

0.112 

0 Ill 

0.110 

0.110 

0107 

0.109 

0 . .110 

0 .. 000520 

0.0245 

ND 

0.00203 

ND 
0.000300 

ND 
ND 

000224 

0111 

0.142 

0112 

0.116 

0 113 

0.114 

0.108 

0 110 

0114 

Seattle 

Spokane 

Portland 

Bend 

Ancho.rage 

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

9405 SW Nimbus Avenue, Beaverton, OR 9700B-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Proiect Nam: CVX Willhridge I Chevron #100-1868 

Proiect Nmber: 100-1868 

Proiect Mnager: 

Method: EPA 200/3005 

MDL* MRL Units Dil 

0.00500 mg/l lx 

0.00100 rngll 1x 

0.00100 

0 00100 

0.00100 

0 00200 

0.00100 

0 00100 

0 00100 

0.00500 

QC Source: P4.J0243-01 

0 00100 ing/l lx ND 

0.00100 0.0250 

0 00100 ND 

0.00100 0.00218 

0 00200 ND 

0 00100 ND 

0.00100 ND 

0 00100 ND 

0.00500 ND 

QC Source: P4J0243-01 

0.00100 rng/l lx ND 

0.00100 00250 

0 00100 ND 

0.00100 0.00218 

0.00200 ND 

0.00100 ND 

0 00100 ND 

0.00100 ND 

0.00500 ND 

Extracted: 

0.100 99.1% 

Extracted: 

0100 109% 

110% 

112% 

111% 

110% 

110% 

107% 

109% 

110% 

Extracted: 

Extracted: 

0100 110% 

117% 

112% 

114% 

113% 

114% 

108% 

110% 

112% 

Report Created: 

10/19/04 15:36 

(Limits) ~D (Limits) Analyzed Notes 

10/07/04 13:37 

(80-120) 10/15/04 22:31 

10/07/04 13:37 

(80-120) 5.66% (20) 10/16/04 01:33 

561% 

IL7"/o " 
8.45% " 

952% " 
657% 

777% 

110% 

104% " 

10!07!04 13:37 

NR (20) 10/16104 03:05 Q-06 

202% 

NR 

713% " 
NR 

NR 

NR 
NR 
NR 

10/07!04 13:37 

(75-125) 10fl6/04 03:14 

?le rsults in !his reportpply to fte samples analyzedn accordance with the clun 
of ctMody docume'lt. This analytical report must be produced in its entity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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SAIC 
1220 SW Morrison Suite 500 
Portland, OR 97205 

Method 

Matrix Spike (4100355-MS2) 

Arsenic EPA 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Selenium 

Silver 

Zinc 

North Creek Analytical - Portland 

~-- .• // 
~,:'//?__.,. / ~~-

Sarah llssarge, Project Manajjr 

6020 

Result MDL* 

0114 

0134 

0108 

0.108 

0107 

0109 

0 105 

0108 

0108 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: ( 425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 

Project N am: 

Project Nmber: 

Project Mnager: 

MRL Units 

phone: (907) 563.9200 fax: (907) 563.9210 

CVX Willbridge I Chevron #100-1868 

100-1868 Report Created: 

10/19/04 15:36 

Dil (Limits) ~D (Limits) Analyzed Notes 

QC Source: P4J0243-02 Extracted: 10/07/04 13:37 

0.00100 mg/1 1x 

0 00100 

0.00100 

0.00100 

0.00200 

0 00100 

0 00100 

0 00100 

0.00500 

0.00807 OJOO 106% (75-125) 10/16/04 03:32 

0 0263 108% 

ND 108% 

ND 108% 

ND 107% 

ND 109"/o 

ND 105% 

ND 108% 

ND 104% 

'he nsults in this reportpply to Jte samples analyzedn accordance with th2 ch~ 
of ctEtody docummt This analytical report must be pmduced in its entity 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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SAIC 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Analyte Method 

Blank (4100637-BLKl) 
Benzene EPA 8260B 

Toluene 

Ethylbenzene 

Xylenes (total) 

Surrogate(s).: 4-BFB 

1,2-DCA-d4 

Dibromojluoromethane 

Toluene-dB 

LCS (4100637-BS1) 
Benzene EPA 8260B 

Toluene 

Ethylbenzene 

Xylenes (total) 

Surrogale(s).:· 4-BFB 

1.2-DCA-d4 

Dibromofluoromethane 

Toluene-dB 

Matrix Spike (4100637-MS1) 
Benzene EPA 8260B 

Toluene 

Ethylbenzene 

Xylenes (total) 

Surrogate(s) 4-BFB 

1,2-DCA-d4 

Dibromojluoromethane 

Toluene-dB 

Matrix Spike Dup (4100637-MSDl) 
Benzene EPA 8260B 

Toluene 

Ethylbenzene 

Xylenes (total) 

Surrogate(s) 4-BFB 

1,2-DCA-d4 

Dibromojluoromethane 

Toluene-d8 

North Creek Analytical - Portland 

Sarah Rssarge, Project Mana11r 

ND 
ND 
ND 
ND 

Recovery: 

20.1 

19.8 

21.5 

642 

Recovery. 

20.1 

19 7 

20.6 

60 .. 9 

Recovery. 

19 8 

191 

21.1 

63.0 

Recovery:· 

MDL* 

900% 

93.5% 

920% 

935% 

100% 

95.0% 

99.0% 

98.5% 

995% 

98.0% 

104% 

104% 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382 .. 7588 

Anchor·age 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Nam: CVX Willbridge I Chevron #100-1868 

Proiect Nmber: 100-1868 
Project Mnager: Gerry Koschal 

MRL Units Dil 

0.500 ug/1 lx 

0.500 

0.500 

1.00 

Limits:· 75-120% " 
77-129% 

80-121% 

80-120% 

0500 ug/1 lx 

0.500 

0.500 

I 00 

Limits 75-120% " 
77-129% 

80-121% 

80-120% 

QC Source: P4J046S-14 

0 . .500 ug/1 lx ND 

0 500 ND 

0.500 ND 

I 00 ND 

Limits.: 75-120% " 
77-129% 

80-121% 

80-120% 

Report Created: 

10119/04 15:36 

(Limits) Analyzed 

Extracted: 10/13/04 10:47 

10/13/04 13:49 

10113/04 13.49 

Extracted: 10/13/04 10:47 

20.0 100% (80-120) 10/13/04 11:58 

99 .. 0% (80-124) 

108% (80-120) 

60.0 107% (73-124) 

10113104 ]]58 

Extracted: 10/13/04 10:47 

20.0 100"/o (80-124) 10113/04 12:26 

98 5% (79.7-131) 

103% (80-124) 

60.0 102% (44.6-154) 

10/13104 12:26 

QC Source: P4J046S-14 Extracted: 10/13/04 10:47 

0.500 ug/1 

0.500 

0500 

1.00 

104% Limits: 75-120% 

98.5% 77-129% 

102% 80-121% 

103% 80-120% 

lx 

" 

ND 20.0 99.0% (80-124) 150% (25) 10/13/04 12:53 

ND 95 5% (79 7-131) 3 09% 

ND 106% (80-124) 2 40% 

ND 60.0 105% (44.6-154) 3.39% 

10/13/04 12:5 3 

me nsults in this reportpply to It£ samples analyzedn accordance with the chm 
of C!Etody docummt This analytical report must be produced in its entity. 

North Creek Analytical, Inc. 
·Environmental Laboratory Network 
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,. 

SAIC. 

1220 SW Morrison Suite 500 
Portland, OR 97205 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924 .. 9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Nam:. CVX Willbridge I Chevron #100-1868 

Project Nmber: 100-1868 

Project Mnager 

Report Created: 

10/19/04 15:36 

QC Batch: 4100552 Water Preparation Method: EPA 3510/600 Series 

Analyte Method 

Blank (4100552-BLK1) 

Acenaphthene EPA 8270m 

Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 

Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate(s): Fluorene-dJO 

Pyrene-d10 

Benzo (a) pyrene-d12 

LCS (4100552-BS1} 

Acenaphthene EPA 8270m 

Benzo (a) pyrene 
Pyrene 

Surrogate(s):· Fluorene-d10 

Pyrene-d10 

Benzo (a} pyrene-dl2 

LCS Du~ (4100552-BSDl} 

Acenaphthene EPA 

Benzo (a) pyrene 
Pyrene 

Surrogate(s): Fluorene-d10 

Pyrene-d10 

Benzo (a) pyrene-d12 

North Creek Analytical - Portland 

-- /") < - . .P"/' ~ 
~/.&'7/7 Pt..--t-~.,___ 

Sarah llssaJ"ge, Project Manaw 

8270m 

Result MDL* 

ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 

ND 
ND 

Recovery.· 95.2% 

90.8% 

892% 

2.01 

2.08 

2..24 

Recovery: 980% 

92.0% 

88 .. 8% 

170 

1.98 

2.10 

Recovery:· 788% 

81.2% 

79.2% 

MRL Units Dil 

0100 ug/1 1x 

0100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0 . .100 

0200 

0100 

0.100 

0.100 

0100 

0.100 

0100 

Limits: 25-125% " 
23-150% 

10-125% 

0100 ug/1 1x 

0.100 

0100 

Limits 25-125% " 
2~-150% 

10-125% 

0100 ug/1 1x 

0100 

0100 

Limits 25-125% " 
23-150% 

10-125% 

(Limits) ~D (Limits) Analyzed Notes 

Extracted: 10/12/04 07:49 

10/12/04 21:53 

10112104 21 53 

Extracted: 10/12/04 07:49 

2.50 804% (26-135) 10/12/04 22:29 

83.2% (38-137) 

896% (33-133) 

10/12104 22.29 

Extracted: 10/12/04 07:49 

2.50 680% (26-135) 16 7% (60) 10/12/04 23:05 

79..2% (38-137) 4 .. 93% " 
840% (33-133) 645% " 

10112/04 23.·05 

'he re;ult.s in this reportpply to lie samples analyzedn accordance with the chen 
of cu·tody docummt This analytical report must be produced in its eniity. 

North Creek Analytical, Inc. 
Environmental Laboratory Netyvork 
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420,9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924,9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: {503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383,9310 fax: 541,382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: {907) 563,,9210 

SAIC Project Nam· CVX Willbridge I Chevron #100-1868 

1220 SW Morrison Suite' 500 
Portland, OR 97205 

Project Nmber: 100-1868 
Project Mnager: Geny Koschal 

Repmt Created 

10/19/04 15:36 

Report Specific Notes: 

Q-06 RPD is not applicable for analyte concentrations less than 5 times the 11:RL. 

Laboratory Reporting Conventions: 

DET Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only. 

Reporting 
limits 

Analyte NOT DETECTED at or above the reporting limit (MDL or 11:RL, as appropriate). 

Not Reported Not Available 

Sample results reported o:t:ina weight basis Reporting Limits are corrected for %Solids when o/oSolids are <50%. 

Sample results and reporting limits reportedwdn weight basi~as received). 

Relative Percent Difference(RPDs calculated using Results, not Percent Recoveries). 

METHOD REPORTING LIMIT Reporting Level at, or above, the lowest level standard of the Calibration Table. 

METHOD DETECTION LIMIT.Hporting !:.vel at, o abve, the statistically dellied limibased n 40<BR, Part 136, ~pendix B 
*11:I>Ls are listed on the report only if the data has been evaluated below the MRL. Results between the MDL and MRio 
as Esti::tated results. 

Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the ii 
found on the analytical raw data. 

Reporting limits (MDLs and 11:RLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and 
percent sods, where aplicable. 

North Creek Analytical - Portland 'he rf!iltlts in this reportpply to he samples analyzedn accordance with the chm 
of cu;tody docum81t. This analytical report must be produced in its entity. 

--- L"':J 
?/'//</~-~'----

North Creek Analytical, Inc. 

Sarah llssarge, Project Mana11r 
Environmental Laboratory Network 
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Delta Environmental Consultants -Tigard 

7150 SW Hampton - Suite 220 
Tigard, OR 97223 

SampleiD 

B-35 

B-36 

B-37 

P-I 

P-2 

U-2 

U-5 

U-IO 

U-11 
Tf-I2 

B-36-Dup 

U-13 

----North Creek Analytical - Portland 

Sarah Passarge, Project Manager 

IRV· 
ProJect Name: 

Project Number: 

Project Manager: 

Laboratory ID 

P411267-01 

P411267-02 

P4I1267-03 

P4I1267-04 

P4I1267-05 

P4I1267-06 

P4I1267-07 

P4Il267-08 

P4I1267-09 

P4I1267-10 

P4Il267-I1 
P4I1267-I2 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 56.3.9200 fax: (907) 563.9210 

'losco #0608, Portland, OR 

PTWB-02 Report Created: 

10114/04 16:26 Kelly Kline 

Matrix Date Sampled Date Received 

Water 09/28/04 14:25 09/29/04 11:25 
Water 09/28/04 15:00 09/29/04 11 :25 
Water 09/28/04 15:25 09/29/04 11:25 
Water 09/28/04 16:00 09/29/04 11:25 
Water 09/28/04 14:10 09/29/04 11:25 
Water 09/28/04 I2:35 09/29/04 I1 :25 
Water 09/28/04 15:45 09/29/04 11 ;25 
Water 09/28/04 13:20 09/29/04 11:25 
Water 09/28/04 13:55 09/29/04 11 :25 
Water 09/28/04 13:45 09/29/04 11 :25 
Water 09/28/04 15:00 09/29/04 II :25 
Water 09/28/04 12:50 09/29/04 11:25 

The results in this report apply to the samples analyzed in accordance with the chain 
ofr:ustody document. This analytical report must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page I of27 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Analyte Method 

P411267-01 Water B-35 

Benzene EPA8021B 

Toluene 

Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB (PID) 

P411267-02 Water B-36 

Benzene EPA8021B 

Toluene 

Ethyl benzene 
Xylenes (total) 

Surrogate(s): 4-BFB(PID) 

P411267-03 Water B-37 

Benzene EPA8021B 

Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB(PID) 

North Creek Analytical - Portland 

Sarah Passarge, Project Manager 

Project Name: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w Intemational Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 
Project Number: PTWB-02 Report Created: 
Project Manager: Kelly Kline 10114/04 16:26 

BTEX _uer EPA Method 8021B 
North Creek Analytical -Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

Sampled: 09/28/04 14:25 

93.4 5.00 ugll lOx 4100079 10/03/04 10/03/04 14:31 

11.7 5.00 

ND 5.00 

19.7 10.0 

Recovery: 107% Limits: 70-130% IX 

Sampled: 09/28/04 15:00 

0.614 0.500 ugll 1x 4100079 10/03/04 10/03/04 15:55 

0.679 0.500 

ND 0.500 
ND 1.00 

Recovery: 120% Limits: 70-130% " 

Sampled: 09/28/04 15:25 

ND 0 . .500 ugll lx 4100079 10/03/04 10/03/04 16:23 

ND 0.500 
ND 0.500 
ND 1.00 

Recovery.: 104% Limits: 70- 130 % 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page2 of27 

COP0021093 



TM 

Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Analyte Method 

P411267-04 Water P-1 

Benzene EPA 8021B 

Toluene 

Ethylbenzene 
Xylenes (total) 

Surregate(s): 4-BFB (PID) 

P411267-05RE1 Water P-2 

Benzene EPA8021B 

Toluene 

Ethyl benzene 
Xylenes (total) 

Surrogate(s): 4-BFB (PJD) 

P411267-06 Water U-2 

Benzene EPA8021B 

Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB(PJD) 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

Project Name: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 96011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 363.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 

Project Number: PTWB-02 Re11ort Created: 
Project Manager: Kelly Kline 10/14/04 16:26 

BTEX ~er EPA Method 8021B 
North Creek Analytical - Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

Sampled: 09/28/04 16:00 

ND 0.500 ug/1 1x 4100079 10/03/04 10/03/04 16:50 

ND 0.500 

ND 0.500 
ND LOO 

Recovery: 101% Limits.: 70-130% 

Sampled: 09/28/04 14:10 

ND 0.500 ug/1 1x 4100193 10/05/04 10/06/04 06:16 

ND 0.500 

ND 0.500 

ND LOO 

Recovery: I 02% Limits: 70-I30% 

Sampled: 09/28/04 12:35 

ND 0.500 ug/1 1x 4100079 10/03/04 10/03/04 17:46 

ND 0.500 
ND 0.500 
ND 1.00 

Recovery: I 02% Limits: 70 - I30 % 

The results in this repon apply to the samples analyzed in accordance with the chain 
of custody document. This analytical repon must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page3 of27 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Analyte Method 

P411267-07RE1 Water U-5 

Benzene EPA8021B 

Toluene 

Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB (P!D) 

P411267-08 Water U-10 

Benzene EPA8021B 

Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB (PID) 

P411267-09RE1 Water U-11 

Benzene EPA8021B 

Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB(PJD) 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

Project N arne: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 

Project Number: PTWB-02 Re11ort Created: 
Project Manager: Kelly Kline 10114/04 16:26 

BTEX ner EPA Method 8021B 
North Creek Analytical- Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

Sampled: 09/28/04 15:45 

ND 0.500 ug/1 lx 4100193 10/05/04 10/06/04 06:44 

0.806 0.500 

ND 0.500 

1.80 LOO 

Recovery: Ill% Limits: 70-130% 

Sampled: 09/28/04 13:20 

ND 0.500 ug/1 Ix 4100079 10/03/04 I 0/03/04 19:3 7 

ND 0.500 
ND 0.500 
ND 1.00 

Recovery: 100% Limits: 70-130% " 

Sampled: 09/28/04 13:55 

ND 0.500 ug/1 Ix 4100193 10/05/04 10/06/04 07:12 

ND 0.500 
ND 0.500 
ND 1.00 

Recovery: 98.2% Limits.: 70-130% 

The results in this repon apply to the samples analyzed in accordance with the chain 
of custody document. This analytical repon must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page4 of27 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton - Suite 220 
Tigard, OR 97223 

Analyte Method 

P4I1267-1 ORE1 Water U-12 

Benzene EPA8021B 

Toluene 

Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB (PID) 

P4I1267-11 Water B-36-Dup 

Benzene EPA8021B 

Toluene 

Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB(PID) 

P4Il267-12RE1 Water U-13 

Benzene EPA8021B 

Toluene 

Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB(PID) 

North Creek Analytical -Portland 

?-y~~~ 
Sarah Passarge, Project Manager 

Project Name: 

Seattle 

Spokane 

Portland 

Bend 

Anchorage 

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: {425) 420.9210 

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

9405 SW Nimbus Avenue, Beaverton, OR 97008-71.32 
phone: (503) 906.9200 fax: (503) 906.9210 

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608: Portland: OR 
Project Number: PTWB-02 R!;I!ort Created: 
Project Manager: Kelly Kline 10/14/04 16:26 

BTEX ner EPA Method 8021B 
North Creek Analytical -Portland 

Result MDL* MRL Uuits Dil Batch Prepared Analyzed Notes 

Sampled: 09/28/04 13:45 

1.03 0.500 ug/1 1x 4100193 10/05/04 10/06/04 07:39 

0.978 0.500 

0.719 0.500 

2.58 1.00 

Recovery: 123% Limits: 70-130% 

Sampled: 09/28/04 15:00 

0.689 0 . .500 ug/1 1x 4100079 10/03/04 10/03/04 21:00 

0.724 0.500 

ND 0.500 

ND LOO 

Recovery: 120% Limits: 70-130% 

Sampled: 09/28/04 12:50 

39.7 0.500 ug/1 1x 4100193 10/05/04 10/06/04 08:07 

6.20 0.500 

143 0.500 

11.3 1.00 

Recovery: 197% Limits: 70- 130 % S-YZ 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page5 of27 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 

Tigard, OR 97223 

Project N arne: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 

PTWB-02 ReQort Created: 

Project Manager: Kelly Kline 10/14/04 16:26 

Total Metals ner EPA 600017000 Series Methods 

Analyte Method 

P411267-01 Water B-35 

Arsenic EPA6020 

Barium 

Cadmium 

Chromium 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

P411267-02 Water B-36 

Arsenic EPA6020 

Barium 

Cadmium 
Chromium 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

P411267-03 Water B-37 

Arsenic EPA6020 

Barium 

Cadmium 

Chromium 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

North Creek Analytical- Portland 

Result MDL* MRL 

Sampled: 09/28/04 14:25 

0.0422 O.OOIOO 

0.182 O.OOIOO 

ND O.OOIOO 

0.00829 O.OOIOO 

0.00993 O.OOIOO 

0.00171 0.000200 

ND O.OOIOO 

ND O.OOIOO 

Sampled: 09/28/04 15:00 

0.0233 0.00100 

0.112 O.OOIOO 

ND O.OOIOO 

0.00349 O.OOIOO 

0.00120 O.OOIOO 

0.000285 0.000200 

ND O.OOIOO 

ND O.OOIOO 

Sampled: 09/28/04 15:25 

0.131 O.OOIOO 

0.0784 O.OOIOO 

ND O.OOIOO 

0.00218 0.00100 

ND O.OOIOO 

ND 0.000200 

ND O.OOIOO 

ND O.OOIOO 

Units Dil Batch Prepared Analyzed Notes 

mg/1 Ix 4IOOI98 I0/05/04 I 0/09/04 23:03 

I0/12/04 06:I4 

I 0/09/04 23:03 

4I00054 IO/OI/04 I0/03/04 I6:53 

4IOOI98 I0/05/04 IO/I2/04 06:I4 

I 0/09/04 23 :03 

mg/1 Ix 4IOOI98 I0/05/04 I0/09/04 23:I9 

I O/I2/04 06:54 

I0/09/04 23: I9 

4I00054 I0/01/04 I 0/03/04 I6:57 

4IOOI98 I0/05/04 I0/13/04 04:02 

I0/09/04 23:I9 

mg/I Ix 4IOOI98 I0/05/04 I0/13/04 04:I9 

I O/I2/04 07:11 

I0/13/04 I9:13 

I0/12/04 07:11 

4I00054 IO/OI/04 I0/03/04 I6:59 

4IOOI98 I0/05/04 I0/13/04 04:I9 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety .. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 

Tigard, OR 97223 

seattle 

Spokane 

Portland 

Bend 

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

9405 sw Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 553.9200 fax: (907} 563.9210 

Project Name: Tosco #0608, Portland, OR 

Project Number: PTWB-02 Report Created· 

Project Manager: Kelly Kline 10114/04 16:26 

Total Metals l!er EPA 6000/7000 Series Methods 

Analyte Method 

P411267-05 Water P-2 

Arsenic EPA6020 

Barium 

Cadmium 

Chromium 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

P411267-06 Water U-2 

Arsenic EPA6020 

Barium 

Cadmium 

Chromium 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

P411267-07 Water U-5 

Arsenic EPA6020 

Barium 

Cadmium 

Chromium 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

North Creek Analytical - Portland 

Sarah Passarge, Project Manager 

North Creek Analytical- Portland 

Result MDL* MRL 

Sampled: 09/28/04 14:10 

0.0103 O.OOIOO 

0.163 0.00100 

ND 0.00100 

0.00570 0.00100 

0.00742 0.00100 

0.000214 0.000200 

0.00103 O .. OOIOO 

ND 0.00100 

Sampled: 09/28/04 12:35 

0.0111 0.00100 

0.0762 0.00100 

ND O .. OOIOO 

0.00318 O .. OOIOO 

0.00282 0.00100 

ND 0.000200 

ND 0.00100 

ND 0.00100 

Sampled: 09/28/04 15:45 

0.00987 0 .. 00100 

0.103 0.00100 

ND 0.00100 

0.00623 o .. OOIOO 

0.0106 O.OOIOO 

0.000228 0.000200 

ND O.OOIOO 

ND 0 .. 00100 

Units Dil Batch Prepared Analyzed Notes 

mg/1 Ix 4IOOI98 I0/05/04 10/13/04 04:35 

IO/I2/04 07:35 

10/13/04 I9:37 

I0/13/04 04:35 

I0/12/04 07:35 

4I00054 I0/01104 I0/03/04 I7:02 

4IOOI98 I0/05/04 10/13/04 04:35 

mgll Ix 4I00198 10/05/04 10/13/04 04:43 

IO/I2/04 07:44 

I0/13/04 I9:46 

I 0/13/04 04:43 

I0/12/04 07:44 

4100054 10/01/04 I 0/03/04 I7 :05 

4100198 10/05/04 I0/13/04 04:43 

mgll 1x 4100198 10/05/04 I0/13/04 04:5I 

I 0/12/04 07:52 

I0/13/04 I9:54 

10/13/04 04:51 

10/12/04 07:52 

4I00054 I0/01/04 10/03/04 I7:07 

4100198 10/05/04 I0/13/04 04:5I 

The results in this report apply to the samples analyzed in accordance with the chain 
ofcustody document This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page7 of27 

COP0021098 



Delta Environmental Consultants- Tigard 
7150 SW Hampton - Suite 220 

Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97'701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 553.9210 

Tosco #0608, Portland, OR 

PTWB-02 R!<jlort Created: 
Project Manager: Kelly Kline 10/14/04 16:26 

Total Metals J!er EPA 6000/7000 Series Methods 

Analyte Method 

P411267-08 Water U-10 

Arsenic EPA6020 

Barium 

Cadmium 
Chromium 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

P411267-09 Water U-11 

Arsenic EPA6020 

Barium 

Cadmium 
Chromium 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

P411267-10 Water U-12 

Arsenic EPA6020 

Barium 

Cadmium 
Chromium 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

Nmth Creek Analytical • Portland 

Sarah Pa5sarge, Project Manager 

North Creek Analytical -Portland 

Resnlt MDL* MRL 

Sampled: 09/28/04 13:20 

0.00657 0.00100 

0.201 0.00100 

ND 0 .. 00100 

0.00966 0.00100 

0.00852 0.00100 

ND 0.000200 

ND 0.00100 

ND 0.00100 

Sampled: 09/28/04 13:55 

0.0106 0.00100 

0.534 0.00100 

ND 0.00100 

0.0561 0.00100 

0.0684 0.00100 

0.000472 0.000200 

0.00192 0.00100 

ND 0.00100 

Sampled: 09/28/04 13:45 

0.0369 0.00100 

0.208 0.00100 

ND 0.00100 

0.0102 0.00100 

0.0499 0.00100 

ND 0 .. 000200 

ND 0.00100 

ND 0.00100 

Units Dil Batch Prepared Analyzed Notes 

mg/1 1x 4100198 10/05/04 10/13/04 05:32 

10/12/04 08:08 

10/13/04 05:32 

10/12/04 08:08 

4100054 10/01104 10/03/04 17:10 

4100198 10/05/04 10/13/04 05:32 

mg/1 1x 4100198 10/05/04 10/13/04 05:40 

10/12/04 08:41 

10/13/04 05:40 

10/12/04 08:41 

4100054 10/01104 10/03/04 17:13 

4100198 10/05/04 10/13/04 05:40 

mg/1 1x 4100198 10/05/04 10/13/04 05:48 

10/12/04 08:49 

10/13/04 05:48 

10/12/04 08:49 

4100054 10/01/04 10/03/04 17:21 

4100198 10/05/04 10/13/04 05:48 

The results in this report apply to the samples analyzed in accordance with the chatn 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 

7150 SWHampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
ptione: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 

PTWB-02 Report Created: 
Project Manager: Kelly Kline 10/14/04 16:26 

Total Metals J.;!er EPA 600017000 Series Methods 

Analyte Method 

P411267-11 Water B-36-Dup 

Arsenic EPA6020 

Barium 

Cadmium 
Chromium 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

P411267-12 Water U-13 

Arsenic EPA6020 

Barium 

Cadmium 
Chromium 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

North Creek Analytical -Portland 

Result MDL* MRL 

Sampled: 09/28/04 15:00 

0.0221 0.00100 

0.0814 0.00100 

ND 0.00100 

0.00222 0.00100 

ND 0.00100 

ND 0.000200 

ND 0.00100 

ND 0.00100 

Sampled: 09/28/04 12:50 

0.0369 0 .. 00100 

1.22 0.00313 

ND 0 .. 00100 

0.180 0.00100 

0.137 0.00100 

0.000292 0.000200 

0.00182 0.00100 

0.00108 0.00100 

Units Dil Batch Prepared Analyzed Notes 

mg/1 1x 4100198 10/05/04 10/13/04 05:56 

4100054 10/01/04 10/03/04 17:24 

4100198 10/05/04 10113/04 05:56 

mg/1 1x 4100198 10/05/04 10/13/04 06:05 

3.13x 10113/04 06:13 R-02 
1x 1 0/13/04 06:05 

" 
4100054 10/01104 10/03/04 17:26 

4100198 10/05/04 10/13/04 06:05 

The results in this report apply to the samples analyzed in accordance with the chain 
ofcustody document. This analytical report must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 

PTWB-02 Report Created: 
Project Maoager: Kelly Kline 10114/04 16:26 

Polynuclear Aromatic ComJ!ounds J!Cr EPA 8270M-SIM 

Analyte 

P4I1267-0l 

Acenaphthene 

Acenaphthylene 
Anthracene 

Water 

Benzo (a) anthracene 

Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 

Fluorene 

Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 

Pyrene 

Surrogate(s): Fluorene-dlO 
Pyrene-d10 
Benzo (a) pyrene-d12 

North Creek Analytical -Portlaod 

Sarah Passarge, Project Manager 

Method 

B-35 

EPA 8270m 

North Creek Analytical - Portland 

Result MDL* MRL Units 

Sampled: 09/28/04 14:25 

5.25 

ND 

0.579 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.662 

9.23 

ND 

ND 

6.80 

0.455 

Recovery: 60.9% 
65.6% 
37.1% 

0.200 ugll 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0200 

0.400 

0.200 

0.200 

0.200 

2.70 

0.200 

0.200 

Limits: 25- 125 % 
23-150% 
10-125% 

Dil Batch Prepared Analyzed Notes 

R-05 

2x 4100099 10/04/04 10/08/04 15:49 

R-03 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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COP0021101 



Delta Environmental Consultants- Tigard 

7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 .fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206··4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 sw Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906 .. 9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 

PTWB-02 Re11ort Created: 
Project Manager: Kelly Kline 10/14/04 16:26 

Polynuclear Aromatic Comi!ounds I!er EPA 8270M-SIM 

Analyte 

P411267-02 

Acenaphthene 

Acenaphthylene 
Anthracene 

Water 

Benzo (a) anthrac~ne 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 

Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate(s): Fluorene-dl 0 
Pyrene-d10 
Benzo (a) pyrene-d12 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

Method 

B-36 

EPA8270m 

North Creek Analytical- Portland 

Result MDL* MRL Units 

Sampled: 09/28/04 15:00 

0.653 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.51 

ND 

ND 

ND 

ND 

Recovery: 77.9% 
71.1% 
81.0% 

0.100 ug/1 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 
0.200 

0.100 

0.100 

0.100 

1.60 

0.100 

0.100 

Limits: 25- 125 % 
23-150% 
10-125% 

Dil Batch Prepared Analyzed Notes 

1x 4100099 10/04/04 10/08/04 16:23 

R-03 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 11 of27 

COP0021102 



Delta Environmental Consultants - Tigard 

7150 SW Hampton - Suite 220 
Tigard, OR 97223 

Seattle 

Spokane 

Portland 

Bend 

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

20332 Empire Avenue, Suite F-1, Bend, OR 97_701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Tosco #06081 Portland1 OR 
Project Number: PTWB-02 Report Created: 
Project Manager: Kelly Kline 10/14/04 16:26 

Pol:ynuclear Aromatic Coml!ounds I!er EPA 8270M-SIM 

Analyte Method 

P4I1267-03 Water B-37 

Acenaphthene EPA8270m 

Acenaphthylene 

Anthracene 
Benzo (a) anthracene 

Benzo (a) pyrene 
Benzo (b) :fluoranthene 
Benzo (ghi) perylene 

Benzo (k) :fluoranthene 

Chrysene 
Dibenzo ( a,h) anthracene 

Fluoranthene 

Fluorene 
Indeno (1 ,2,3-cd) pyrene 

Naphthalene 
Phenanthrene 
Pyrene 

Surrogate(s): Fluorene-d) 0 
Pyrene-dlO 
Benzo (a) pyrene-d12 

North Creek Analytical -Portland 

--~vV~~ 
Sarah Passarge, Project Manager 

North Creek Analytical- Portland 

Result MDL* MRL 

Sampled: 09/28/04 15:25 

0.142 0.100 

ND 0.100 

ND 0.100 

ND 0.100 

ND 0.100 
ND 0.100 
ND 0.100 
ND 0.100 
ND 0.100 
ND 0.200 

ND 0.100 

ND 0.100 
ND 0.100 

ND 0.300 

ND 0.100 
ND OJOO 

Recovery: 93.0% Limits: 
78.5% 
81.5% 

Units Dil Batch Prepared Analyzed Notes 

ug/1 1x 4100099 10/04/04 10/08/04 16:57 

R-03 

25-125% 
23-150% 
10-125% 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 12 of27 

COP0021103 



Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425)420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509)924.9200 fax: (509)924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503)906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 

PTWB-02 Report Created: 
Project Manager: Kelly Kline 10114/04 16:26 

Polynuclear Aromatic Comnounds ner EPA 8270M-SIM 

Analyte 

P4I1267-05 

Acenaphthene 

Acenaphthylene 
Anthracene 

Water 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 

lndeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 

Pyrene 

Surrogate(s): Fluorene-dl 0 
Pyrene-d10 
Benzo (a) pyrene-dl2 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

Method 

P-2 

EPA8270m 

North Creek Analytical -Portland 

Result MDL* MRL Units 

Sampled: 09/28/0414:10 

2.28 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

8.23 

ND 

ND 

3.56 

ND 

Recovery: 74.6% 
67.2% 
48.4% 

0.200 ug/1 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.400 

0.200 

0.200 

0.200 

1.40 

0.200 

0.200 

Limits: 25-125% 
23-150% 
10-125% 

Dil Batch Prepared Analyzed Notes 

R-05 

2x 4100099 10/04/04 I0/08/0417:31 

R-03 

The results in this report apply to the samples analyzed in accordance with the chain 
ofcustody document This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page13 of27 

COP0021104 



Delta Environmental Consultants - Tigard 

7 I 50 SW Hampton - Suite 220 
Tigard, OR 97223 

Project Name: 

Project. Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 sw Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 

PTWB-02 Re12ort Created: 
Project Manager: Kelly Kline 10/14/04 16:26 

Polynuclear Aromatic ComJ1ounds 11er EPA 8270M-SIM 

Analyte 

P4I1267-06 

Acenaphthene 
Acenaphthylene 
Anthracene 

Water 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 

Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate(s).: Fluorene-d1 0 
Pyrene-dlO 
Benzo (a) pyrene-dl2 

N ortb Creek Analytical -Portland 

Sarah Passa.rge, Project Manager 

Method 

U-2 

EPA 8270m 

North Creek Analytical -Portland 

Result MDL* MRL Units 

Sampled: 09/28/04 12:35 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Recovery: 95.4% 
80.0% 
72.5% 

0.100 ug!I 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.200 

0.100 

0.100 

0.100 

0.150 

0.100 

0.100 

Limits: 25-125% 
23-150% 
10-125% 

Dil Batch Prepared Analyzed Notes 

1x 4100099 10/04/04 10/08/04 18:04 

R-03 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This ana!Yfical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 14 of27 
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Delta Environmental Consultants - Tigard 
7150 SWHampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420 .. 9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563 .. 9210 

Tosco #06082 Portland, OR 

PTWB-02 Report Created: 
Project Manager: Kelly Kline 10/14/04 16:26 

Pol:£!!uclear Aromatic Comnounds .(!er EPA 8270M-SIM 

Analyte 

P411267-07 

Acenaphthene 

Acenaphthylene 
Anthracene 

Water 

Benzo (a) anthracene 

Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 

Indeno (1,2,3-cd) pyrene 

Naphthalene 
Phenanthrene 

Pyrene 

Surrogate(s): Fluorene-d10 
Pyrene-d10 
Benzo (a) pyrene-d12 

North Creek Analytical - Portland 

Sarah Passarge, Project Manager 

Method 

U-5 

EPA8270m 

North Creek Analytical -Portland 

Result MDL* MRL Units 

Sampled: 09/28/04 15:45 

4.54 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

6.51 

ND 

ND 

5.66 
ND 

Recovery: 82.0% 
77.7% 

59.4% 

0.500 ugll 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

LOO 

0.500 

0.500 

0.500 

3.25 

0.500 

0.500 

Limits: 25 -125 % 
23-150% 
10-125% 

Dil Batch Prepared Analyzed Notes 

R-05 

5x 4100099 10/04/04 10/08/04 18:38 

R-03 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 15 of27 

COP0021106 



Delta Environmental Consultants- Tigard 

7150 SWHampton- Suite 220 
Tigard, OR 97223 

Project Name: 
Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4775 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 

PTWB-02 Renort Created: 
Project Manager: Kelly Kline 10/14/04 16:26 

Polynuclear Aromatic Comi!ounds I!er EPA8270M-SIM 

Analyte 

P4I1267-08 

Acenaphthene 
Acenaphthylene 
Anthracene 

Water 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Method 

U-10 

EPA 8270m 

North Creek Analytical - Portland 

Result MDL* MRL 

Sampled: 09/28/04 13:20 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.200 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

Units 

ug/1 

Dil Batch Prepared Analyzed Notes 

1x 4100099 10/04/04 10/08/04 19:12 

----------------------------~----~------------~-------------------------------

Surrogate(s): Fluorene-d10 Recovery: 103% Limits: 25-125% 
Pyrene-d10 90.3% 23-150% 
Benzo(a)pyrene-d12 72.6% 10-125% 

North Creek Analytical -Portland The results in this report apply to the samples analyzed in accordance with the chain 
ofcustody document This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 

Sarah Passarge, Project Manager Environmental Laboratory Network 

Page 16 of27 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99205-4775 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 905.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383 .. 9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 

PTWB-02 Report Created: 
Project Manager: Kelly Kline 10114/04 16:26 

Polynuclear Aromatic ComJ2ounds 12er EPA 8270M-SIM 

Analyte 

P411267-09 

Acenaphthene 
Acenaphthylene 

Anthracene 

Water 

Benzo (a) anthracene 

Benzo (a) pyrerie 
Benzo (b) fluoranthene 
Benzo (ghi) pery1ene 
Benzo (k) fluoranthene 
Chrysene 

Dibenzo (a,h) anthracene 

Fluoranthene 
Fluorene 
lri.deno (1,2,3-cd) pyrene 

Naphthalene 
Phenanthrene 
Pyrene 

Surrogate(s): Fluorene-d1 0 
Pyrene-d10 
Bemo (a) pyrene-d12 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

Method 

U-11 

EPA8270m 

North Creek Analytical- Portland 

Result .MDL* MRL Units Dil Batch Prepared Analyzed Notes 

Sampled: 09/28/04 13:55 R-01 

ND 0.171 ug/1 1x 4100133 10/04/04 10/06/04 17:30 R-03 

ND 0.114 

ND 0.171 R-03 

ND 0.114 
ND 0.114 

ND 0.114 R-08 

ND 0.114 

ND 0.114 R-08 

0.114 0.114 

ND 0.229 

ND 0.286 R-03 

ND 0.343 
ND 0 . .114 

ND 0.343 R-03 

ND 0.343 R-03 

0.341 0.114 

Recovery: 50.3% Limits: 25 - 125 % 
68.5% 
42.0% 

23-150% 
10-125% 

The results in this repon apply to the samples analyzed in accordance with the chain 
of custody document. This analytical repon must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 17 of27 
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Delta Environmental Consultants - Tigard 
7150 SWHampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99205-4775 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 sw Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 905.9200 fax: (503) 905.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 553.9200 fax: (907) 553.9210 

Tosco #0608, Portland, OR 

PTWB-02 Report Created: 
Project Manager: Kelly Kline 10/14/04 16:26 

Polynuclear Aromatic Comnounds ner EPA 8270M-SIM 

Analyte Method 

P4I1267-10 Water U-12 

Acenaphthene EPA8270m 

Acenaphthylene 
Anthracene 

Benzo (a) anthracene 

Benzo (a) pyrene 
Benzo (b) fluoranthene 
J3enzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 

Dibenzo (a,h) anthracene 
Fluoranthene 

Fluorene 

Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 

Pyrene 

Surrogate(s): Fluorene-d1 0 
Pyrene-d10 
Benzo (a} pyrene-d12 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

North Creek Analytical -Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

Sampled: 09/28/04 13:45 

1.21 OJOO ug/1 1x 4100133 10/04/04 10/06/04 18:02 

ND 0.100 

0.304 0.100 

0.193 0.100 

ND 0.100 

ND 0.100 R-08 

ND 0.100 
ND 0.100 R-08 

0.153 OJOO 

ND 0.200 

0.616 0.100 

2.56 0.100 

ND 0.100 
ND 1.20 R-03 

2.56 0.100 

0.832 0.100 

Recovery: 70.8% Limits: 25-125% 
88.0% 
64.0% 

23-150% " 
10-125% 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 18 of27 
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Delta Environmental Consultants - Tigard 

7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97'701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 

PTWB-02 Report Created: 
Project Manager: Kelly Kline 10/14/04 16:26 

Polynuclear Aromatic Comnounds ner EPA 8270M-SIM 

Analyte Method 

P411267-11 Water B-36-Dup 

Acenaphthene EPA 8270m 

Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 

Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate(sr Fluorene-d10 
Pyrene-d10 
Benzo (a) pyrene-dl2 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

North Creek Analytical -Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

Sampled: 09/28/04 15:00 

0.723 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.24 

ND 

ND 

ND 

ND 

Recovery: 71.0% 
100% 

83.5% 

0.100 ug/1 1x 4100133 10/04/04 10/06/04 18:35 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0 . .100 

0.100 

0..200 

0.100 

0.100 

0.100 

1.35 R-03 

0.100 

0.150 R-03 

Limits: 25-125% 
23-150% 
10-125% 

, 

The results in this repon apply lo the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 
7150 SWHampton- Suite 220 
Tigard, OR 97223 

Project N arne: 
Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Tosco #0608, Portland, OR 

PTWB-02 Report Created· 
Project Manager: Kelly Kline 10/14/04 16:26 

Polynuclear Aromatic Com]!ounds J!er EPA 8270M-SIM 

Analyte Metbod 

P411267-12 Water U-13 

Acenaphthene EPA 8270m 

Acenaphthylene 
Anthracene 
Benzo (a) anthracene 

Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 

Chrysene 

Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 

lndeno (1,2,3-cd) pyrene 
Naphthalene 

Phenanthrene 
Pyrene 

Surrogate(s): Fluorene-d1 0 
Pyrene-d10 
Benzo (a) pyrene-d12 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

North Creek Analytical- Portland 

Result MDL* MRL Units Dil Batcb Prepared Analyzed Notes 

Sampled: 09/28/04 12:50 R-05 

ND 1.50 ugll lOx 4100133 10/04/04 10/07/04 15:23 R-03 

ND 1.00 R-03 

1.30 0.200 2x 10/06/04 19:08 

1.76 0.200 

1.36 0.200 

1.13 0.200 

0.663 0.200 

1.08 0.200 

1.31 0.200 

ND 0.400 

3.84 0.200 

1.54 1.00 lOx 10/07/04 15:23 

0.654 0.200 2x 10/06/04 19:08 

11.5 1.00 lOx 10/07/04 15:23 

4.44 0.200 2x 10/06/04 19:08 

3.51 0.200 

Recovery: 71.4% Limits: 25-125% lOX 1010710415:23 
36.2% 
21.1% 

23-150% 2X 1010610419:08 
10-125% 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 
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Delta Environmental Consultants - Tigard 

7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Method Result 

Blank (4100079-BLK1) 

Benzene EPA8021B ND 

Toluene ND 

Ethylbenzene ND 

Xylenes (total) ND 

Surrogate(s): 4-BFB (PID) Recovery: 

LCS (4100079-BSI) 

Benzene EPA8021B 21.8 

Toluene 22.1 

Ethylbenzene 223 

Xylenes (total) 65.1 

Surrogate(s).: 4-BFB(P1D) Recovery: 

Matrix Spike (4100079-MSI) 

Benzene EPA8021B 297 

Toluene 215 

Ethyl benzene 216 

Xylenes (total) 639 

Surrogate(s).: 4-BFB (PJD) Recovery: 

Matrix Spike Dup (4100079-MSDl) 

Benzene EPA8021B 289 

Toluene 209 

Ethyl benzene 207 

Xylenes (total) 625 

Surrogate(s): 4-BFB (PJD) Recovery:· 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

MDL* 

104% 

106% 

110% 

110% 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Tosco #0608, Portland, OR 

PTWB-02 Project Number: 

Project Managcr: Kelly Kline 
Report Created: 

10114/04 16:26 

MRL Units Dil 

0.500 ug/1 lx 

0.500 

0.500 

1 00 

Limits: 70-130% 

0.500 ug/1 lx 
0.500 

0.500 

1 00 

Limits:· 70-130% 

QC Source: P411267-01 

5.00 ug/1 lOx 

5 .. 00 

5 .. 00 

10.0 

Limits: 70-130% 1x 

QC Source: P411267-0l 

5 .. 00 ug/1 lOx 

5 00 

5 00 

10.0 

Limits: 70-130% 1x 

Source 
Result 

Spike % (Limits) % (Limits) Analyzed 
Amt REC RPD 

Extracted: 10103/04 11:13 

10/03/04 12:46 

10/03/04 12."46 
,r 

Extracted: 10/03104 11:13 

20.0 109% (70-130) 10/03/04 14:03 

110% (76-129) 

112% (82-130) 

60.0 108% (76-130) 

10103/04 14.:03 

Extracted: 10/03/04 11: 13 

934 200 102% (65-144) 10/03/04 14:59 

11.7 102% (68-139) 

ND 106% (69-144) 

19 .. 7 600 103% (60-144) 

10/03/04 14:59 

Extracted: 10103104 11:13 

93.4 200 97.8% (65-144) 2.73% (20) 10/03/04 15:27 

11.7 98 .. 6% (68-139) 2 .. 83% " 
ND 102% (69-144) 4.26% " 
19.7 600 101% (60-144) 2.22% " 

10103/04 15.·27 

The results in this report apply to the samples onalyzed in accordance with the chain 
of custody document This analytical report must be reproduced in its entirety. 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 

Tigard, OR 97223 

Method Result 

Blank (4100193-BLK1) 

Benzene EPA8021B ND 

Toluene ND 

Ethylbenzene ND 

Xylenes (total) ND 

Surrogate(s).:· 4-BFB(P1D) Recovery: 

LCS (4100193-BS1) 

Benzene EPA8021B 20.4 

Toluene 21.0 

Ethyl benzene 21.9 

Xylenes (total) 63 . .9 

Surrogate(s):' 4-BFB(P1D) Recovery.: 

Matrix Spike (4100193-MS1) 

Benzene EPA8021B 19.9 

Toluene 19.6 

Ethylbenzene 20.3 

Xylenes (total) 60.6 

Surrogate(s): 4-BFB (PID) Recovery: 

Matrix Spike Dup (4100193-MSDl) 

Benzene EPA8021B 20.1 

Toluene 19.6 

Ethylbenzene 20.4 

Xylenes (total) 61.1 

Surrogate(s).: 4-BFB(PID) Recovery: 

North Creek Analytical -Portland 

?~fi~y-e-
Sarah Passarge, Project Manager 

MDL* 

99.8% 

102% 

108% 

109% 

Seattle 11720 North Cr·eek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Tosco #0608, Portland, OR 

Project Number: PTWB-02 

Project Manager: Kelly Kline 

MRL Units Dil Source 
Result 

0 . .500 ug!l lx 

0.500 

0.500 

1.00 

Limits.: 70-130% 

0.500 ug!l lx 

0.500 

0.500 

100 

Limits; 70-130% " 

QCSource: P411268-0I 

0.500 ug!l lx 3.03 

0.500 0.576 

0.500 ND 

I 00 L80 

Limits.: 70-130% 

QC Source: P411268-01 

0.500 ug!l lx 3.03 

0.500 0.576 

0 . .500 ND 

I 00 180 

Limits.:· 70-130% " 

Spike % (Limits) % 
Amt REC RPD 

Extracted: 10/05/04 11:02 

Extracted: 10/05/04 11:02 

20 0 102% (70-130) 

105% (76-129) 

110% (82-130) 

60 .. 0 106% (76-130) 

Extracted: 10/05/04 11:02 

20.0 84.4% (65-144) 

95.1% (68-139) 

99.8% (69-144) 

60.0 98.0% (60-144) 

Extracted: 10/05/04 11:02 

Report Created: 

10/14/04 16:26 

(Limits) Analyzed 

10/05/04 17:40 

10105104 17 40 

I 0/05/04 18:42 

10105104 18· 42 

I 0/05/04 20:33 

10105104 20:33 

20.0 85.4% (65-144) LOO% (20) 10/05/04 21:00 

95.1% (68-139) 0 .. 00% " 
100% (69-144) 0.491% " 

60.0 988% (60-144) 0 .. 822% 

10105104 21:00 

The results in this repon apply to the samples analyzed in accordance with the chain 
of custody document. This analytical repon must be reproduced in its entirety 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Method Result 

Blank (4100054-BLK1) 

Mercury EPA 7470A ND 

LCS (4100054-BS1) 

Mercury EPA 7470A 0.00464 

LCSDup (4100054-BSD1) 

Mercury EPA 7470A 0 00494 

Duplicate (4100054-DUP1) 

Mercmy EPA 7470A ND 

Matrix Spike (4100054-MS1) 

Mercury EPA 7470A 0.00509 

Matrix Spike Dup (4100054-MSD1) 

Mercury EPA 7470A 0.00507 

MDL* 

QCBatch: 4100198 Water Preparation Method: 

Analyte Method Result MDL* 

Blank (4100198-BLK1) 

Arsenic EPA6020 ND 

Barium ND 

Cadmium ND 

Chromium ND 

Lead ND 

Selenium ND 

Silver ND 

LCS (4100198-BS1) 

Arsenic EPA6020 0 . .106 

Barium 0.116 

Cadmium 0.107 

Chromium 0 105 

Lead 0 . .101 

Selenium 0 0566 

Silver 0.108 

North Creek Analytical - Portland 

Sarah Passarge, Project Manager 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Tosco #0608, Portland, OR 

PTWB-02 Project Number: Report Created: 
Project Manager: Kelly Kline I 0/14/04 16:26 

MRL Units Dil 

0 .. 000200 mg/1 1x 

0.000200 mg/1 1x 

0 .. 000200 mg/1 1x 

QC Source: P411084-01 

0.000200 mg/1 1x 

QCSource: P411084-01 

0.000200 mg/1 1x 

QC Source: P411084-01 . 

0 .. 000200 mg/1 1x 

EPA 200/3005 

MRL Units Dil 

0.00100 mg/1 1x 

000100 

0.00100 

0.00100 

0.00100 

0.00100 

0.00100 

0.00100 mg/1 1x 

0.00100 

0.00100 

0.00100 

0.00100 

0.00100 

0 00100 

Source Spike % (Limits) % (Limits) Analyzed Result Amt REC RPD 

Extracted: 10/01/04 15:41 

10/03/04 16:14 

Extracted: 10/01/04 15:41 

0.00500 92 .. 8% (85-115) 10/03/04 16:17 

Extracted: 10/01/04 15:41 

0 00500 98 8% (85-115) 6.26% (20) 10/03/04 16:20 

Extracted: 10/01/04 15:41 

ND NR (20) 10/03/04 16:23 

Extracted: 10/01/04 15:41 

ND 0.00500 102% (75-125) 10/03/04 16:25 

Extracted: 10/01/04 15:41 

ND 0 .. 00500 101% (75-125) 0.394%(20) 10/03/04 16:29 

Source Spike % (Limits) % (Limits) Analyzed Notes Result Amt REC RPD 

Extracted: 10105/04 12:01 

10/09/04 22:38 

10112/04 05:41 

10/09/04 22:38 

10112/04 05:41 

10/09104 22:38 

Extracted: 10/05104 12:01 

0.100 106% (80-120) 10/09/04 22:47 

116% 10/12/04 05:49 

107% 10/09/04 22:47 

105% 

101% 

0.0500 113% 10/12/04 05:49 

0 100 108% 10/09/04 22:47 

The resullli in this report apply to the samples analyzed in accordance with the chain 
of custody document This analytical report must be reproduced in its entirety. 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton - Suite 220 
Tigard, OR 97223 

Analyte Method Result 

LCSDup (4100198-BSD1) 

Arsenic EPA6020 0.108 

Barium 0118 

Cadmium 0.108 

Chromium 0 105 

Lead 0103 

Selenium 0.0566 

Silver 0109 

Duplicate (4100198-DUP1) 

Arsenic EPA6020 0.0465 

Barium 0.194 

Cadmium ND 

Chromium 00108 

Lead 0.0105 

Selenium O.OOI54 

Silver 0.0000700 

Matrix Spike (4100198-MS1) 

Arsenic EPA6020 0.130 

Barium 0.222 

Cadmium 0.103 

Chromium 01I4 

Lead O.II4 

Selenium 0.0502 

Silver 0104 

Matrix Spike (4100198-MS2) 

Arsenic EPA6020 0246 

Barium O.I9I 

Cadmium 0108 

Chromium O.II7 

Lead 0.112 

Selenium 0 .. 0542 

Silver 0107 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

MDL* 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 38.3.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Tosco #0608, Portland, OR 

PTWB-02 Project Number: 

Project Manager: Kelly Kline 
Report Created: 

10114/04 16:26 

MRL Units Dil 

0.00100 mWJ lx 

0.00100 

0.00100 

O.OOIOO 

O.OOIOO 

0 00100 

0.00100 

QCSource: P411267-0l 

0.00100 mWJ lx 

O.OOIOO 

O .. OOIOO 

O.OOIOO 

O.OOIOO 

0.00100 

O.OOIOO 

QCSource: P411267-02 

O.OOIOO mWJ lx 

O .. OOIOO 

0 00100 

0.00100 

0.00100 

O.OOIOO 

O.OOIOO 

QC Source: P411267-03 

0.00100 mWJ Ix 

O .. OOIOO 

000100 

0.00100 

O .. OOIOO 

O.OOIOO 

O .. OOIOO 

Source Spike % (Limits) % (Limits) Analyzed 
Result Amt REC RPD 

Extracted: 10/05/04 12:01 

0100 108% (80-120) 1.87% (20) I 0/09/04 22:55 

118% 1.71% " I 0112/04 06:06 

108% 0930% " I 0/09/04 22:55 

105% 0.00% " 
I03% 1.96% . 

0 .. 0500 113% 0 .. 00% " I0/12/04 06:06 

0100 109% 0.922% " 

Extracted: 10/05/04 12:01 

0.0422 9 70"/o (20) 10/09/04 23:11 

0182 6.38% " 10/12/04 06:22 

ND NR 10/09/04 23:11 

0.00829 26.3% " Q-06 

0.00993 5.58% " 
ND NR I O/I2/04 06:22 

ND NR I0/09/04 23:II 

Extracted: 10/05/04 12:01 

0.0233 0100 107% (75-I25) 10/13/04 04:IO 

0112 110% 10/12/04 07:03 

ND I03% I 0/13/04 I 9:05 

0 .. 00349 III% I0/13/04 04:10 

O.OOI20 II3% I 0112/04 07:03 

ND 0.0500 100% I0/13/04 04:IO 

ND 0100 104% 

Extracted: 10/05/04 12:01 

0 .. 13I 0100 115% (75-125) 10/13/04 04:27 

0.0784 Il3% IOII2/04 07:I9 

ND I08% I0/13/04 I9:2I 

0 .. 00218 II5% I 0/13/04 04:27 

ND III% I0/12/04 07:19 

ND 0.0500 I08% I0/13/04 04:27 

ND 0100 107% 

The results in this report apply to the samples analyzed in accordance with the chain 
ofcustody document. This analytical report must be reproduced in its entirety. 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 

Tigard, OR 97223 

Method Result 

Blank (4100099-BLK1) 

Acenaphthene EPA8270m ND 

Acenaphthylene ND 

Anthracene ND 

Benzo (a) anthracene ND 

Benzo (a) pyrene ND 

Benzo (b) fluoranthene ND 

Benzo (ghi) perylene ND 

Benzo (k) fluoranthene ND 

Chrysene ND 

Dibenzo (a,h) anthracene ND 

Fluoranthene ND 

Fluorene ND 

Indeno (I ,2,3-cd) pyrene ND 

Naphthalene ND 

Phenanthrene ND 

Pyrene ND 

Surrogate(s) · Fluorene-d) 0 Recovery: 

Pyrene-dJO 

Benzo (a) pyrene-dl2 

LCS (4100099-BSl) 
Acenaphthene EPA8270m 1.96 

Benzo (a) pyrene 2.04 

Pyrene 2.04 

Surrogate(s): F1uorene-dl 0 Recovery.: 

Pyrene-dJO 

Benzo (a) pyrene-d12 

LCSDup (4100099~BSD1) 

Acenaphthene EPA8270m 1.79 

Benzo (a) pyrene 2.19 

Pyrene 2.13 

Surrogate(s) · F7uorene-dl 0 Recovery: 

Pyrene-d]O 

Benzo (a) pyrene-d12 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

MDL* 

93 .. 6% 

84.0% 

81.6% 

892% 

804% 

82.0% 

82.8% 

81.6% 

85.2% 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 sw Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Tosco #0608, Portland, OR 
Project Number: PTWB-02 Report Created: 

10/14/04 16:26 Project Manager: Kelly Kline 

MRL Units Dil 

0.100 uWJ lx 

0.100 

0.100 

0.100 

0 . .100 

0100 

0.100 

0100 

0.100 

0.200 

0100 

0.100 

0100 

0100 

0.100 

0.100 

Limits:· 25-125% 

23-150% 

10-125% 

0.100 uWJ 1x 

0100 

0.100 

Limits:· 25-125% 

23-150% 

10-125% 

0.100 uWJ 1x 

0100 

0100 

Limits: 25-125% 

23-150% 

10-125% 

Spike % (Limits) % (Limits) Analyzed 
Amt REC RPD 

Extracted: 10104/04 07:29 

10/08/04 14:40 

10108/04 14. 40 

Extracted: 10/04/04 07:29 

2 50 784% (26-135) 10/08/04 12:02 

81.6% (38-137) 

81.6% (33-133) 

10108104 12:02 

Extracted: 10/04/04 07:29 

2.50 71.6% (26-135) 9.07% (60) 10/08/04 12:36 

87 .. 6% (38-137) 7 .. 09% " 
85.2% (33-133) 432% 

10108/04 1236 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in it. entirety. 
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Delta Environmental Consultants - Tigard 
7150 SWHampton- Suite 220 
Tigard, OR 97223 

Method Result 

Blank (4100133-BLK1) 

Acenaphthene EPA8270m ND 

Acenaphthylene ND 

Anthracene ND 

Benzo (a) anthracene Nb 

Benzo (a) pyrene ND 

Benzo (b) fluoranthene ND 

Benzo (ghi) perylene ND 

Benzo (k) fluoranthene ND 

Chrysene ND 

Dibenzo (a,h) anthracene ND 

Fluoranthene ND 

Fluorene ND 

Indeno (1,2,3-cd) pyrene ND 

Naphthalene ND 

Phenanthrene ND 

Pyrene ND 

Surrogate(s).: Fluorene-til 0 Recovery:· 
Pyrene-dlO 
Benzo (a) pyrene-dl2 

LCS (4100133-BS1) 

Acenaphthene EPA8270m 1.95 

Benzo (a) pyrene 2.10 

Pyrene 2.33 

Surrogate(s):· F1uorene-dl 0 Recovery; 
Pyrene-dJO 
Benzo (a) pyrene-dl2 

LCSDup (4100133-BSDl) 

Acenaphthene EPA8270m 2.02 

Benzo (a) pyrene 2.16 

Pyrene 2.41 

Surrogate(s):· F1uorene-dl 0 Recovery: 
Pyrene-dJO 
Benzo (a) pyrene-dl2 

North Creek Analytical - P01tland 

Sarah Passarge, Project Manager 

MDL* 

74.4% 
87.6% 
76.8% 

70.0% 
89.2% 
81..2% 

73.6% 
88.4% 
79.2% 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420 .. 9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Tosco #0608, Portland, OR 

Project Number: PTWB-02 Report Created: 

10114/04 16:26 Project Manager: Kelly Kline 

MRL Units Dil 

0.100 ug/1 lx 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.200 

0.100 

OJOO 

0.100 

0.100 

0.100 

0.100 

Limits 2.5-125% 
23-150% 
10-125% 

0.100 ug/1 1x 

0 . .100 

0 100 

Limtts· 25-125% 
23-150% 
10-12.5% 

0.100 ug/1 1x 

0.100 

0.100 

Limits:· 25-125% 
23-150% 
10-125% 

Source Spike % (Limits) % (Limits) Analyzed 
Result Amt REC RPD 

Extracted: 10/04/04 11:33 

10/06/04 13:06 

10/06/04 13: 06 

Extracted: 10/04/04 11:33 

2.50 78.0% (26-135) 10/05/04 21:55 

84.0% (38-137) 

93 . .2% (33-133) 

10/05/04 21.. 55 

Extracted: 10/04/04 11:33 

2.50 80.8% (26-135) 3.53% (60) 10/05/04 22:28 

86.4% (38-137) 2.82% " 
964% (33-133) 3 .. 38% 

10105104 22.:28 

The results in this report apply to the samples analyzed in accordance with the chain 
ofcustody document This analytical report must be reproduced in its entirety. 
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W Intemational Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Delta Environmental Consultants - Tigard 
7150 SW Hampton - Suite 22 0 

Project Name: 

Project Number: 

Tosco #0608, Portland, OR 

PTWB-02 Report Created: 

10/14/04 16:26 Tigard, OR 97223 Project Manager: Kelly Kline 

Report Specific Notes: 

Q-06 

R-01 

R-02 

R-03 

R-05 

R-08 

S-02 

RPD is not applicable for analyte concentrations less than 5 times the :MRL. 

The reporting limit for this analyte was raised to compensate for the limited sample quantity available for the analysis. 

The reporting limit for this analyte was raised due to the high analyte concentration present in the sample. 

The reporting limit for this analyte was raised due to matrix interference. 

Reporting limits raised due to dilution necessary for analysis. Sample contains high levels of reported analyte, non-target analyte, and/ 
or matrix interference. 

Due to matrix unable to resolve Benzofluoranthene isomers. Value reported only in Benzo(b) category represents Total Benzo(b+k) 
fluoranthene. 

The surrogate recovery for this sample cannot be accurately quantified due to interference from coeluting organic compounds present. 

Laboratory Reporting Conventions: 

DET - Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only. 

ND - Analyte NOT DETECTED at or above the reporting limit (MDL or :MRL, as appropriate). 

NR/NA - NotReported/NotAvailable 

.dry - Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%. 

wet - Sample results and reporting limits reported on a wet weight basis (as received). 

RPD · - Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries). 

- METIIOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table. 

METIIOD DETECTION LJMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B. 
*MDLs are listed on the report only if the data has been evaluated below the :MRL. Results between the MDL and :MRL are reported 
as Estimated results. 

- Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution 
found on the analytical raw data 

Reporting - Reporting limits (MDLs and :MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and 
limits percent solids, where applicable. 

North Creek Analytical - Portland 

Sarah Passarge, Project Manager 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page27 of27 
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Delta Environmental Consultants- Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Sample ID 

MW~8 

MW-8-Dup 

MW-25 

MW-26 

MW-33 

MW-34 

MW-36 

MW-37 

MW-39 

MW-40 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

/
-.-~----. __ _§.~ttle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 L.? H :f"'1:J"T"\i" rrc;;"-1;'- phone: (425) 420.9200 fax: (425) 420.9210 
.ti ~'--"-.../ '-"' ~~JL "lu SfiQ~~ East 11115 Montgomery, Swte B, Spokane, WA 99206-4776 , 

1
1 p~one: (509) 924.9200 fax: (509) 924.9290 

i N Q V 2 4 2 0 0 J>ortland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
I . '+ phone: (503) 906.9200 fax: (503) 906.9210 
/ Bend 20332 Empire Avenue, Suite F-11 Bend, OR 97701·5711 
1 I phone: (541) 383.9310 fax: 541.382.7588 
1 R"-T. AnchoragJ 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502·1119 
!!::::' .l • phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Willbridge I KMEP 
Project Number: PTWB-03 

Project Manager: Kelly Kline 
Report Created: 

10114/04 17:03 

Laboratory ID Matrix Date Sampled Date Received 

P4I1268-01 

P4I1268-02 

P411268-03 

P411268-04 

P411268-05 

P411268-06 

P411268-07 

P411268-08 

P411268-09 

P411268-10 

Water 09/27/04 17:10 09/29/04 1I :25 

Water 09/27/04 I7: I 0 09/29/04 11:25 
Water 09/27/04 I6:45 09/29/04 11 :25 
Water 09/27/04 I6:30 09/29/04 1I :25 
Water 09/27/04 18:30 09/29/04 II :25 

Water 09/27/04 I9:30 09/29/04 I1 :25 
Water 09/27/04 18:00 09/29/04 11 :25 
Water 09/27/04 20:00 09/29/04 11:25 
Water 09/27/04 17:40 09/29/04 11 :25 
Water 09/27/04 19:00 09/29/04 11 :25 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 1 of29 

COP0021121 



Delta Environmental Consultants - Tigard 

7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Analyte Method 

P411268-01 Water MW-8 

Benzene EPA802IB 

Toluene 

Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB(PID) 

P411268-02 Water MW-8-Dup 

Benzene EPA8021B 

Toluene 

Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB(PID) 

P411268-03 Water MW-25 

Benzene EPA8021B 

Toluene 

Ethylbenzene 

Xylenes (total) 

Surrogate(s): 4-BFB(PID) 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

Project N arne: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

Project Number: PTWB-03 Report Created: 
Project Manager: Kelly Kline 10/14/04 17:03 

BTEX J!er EPA Method 8021B 
North Creek Analytical -Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

Sampled: 09/27/0417:10 

3.03 0.500 ug/1 1x 4100193 10/05/04 10/05/04 20:05 

0.576 0.500 

ND 0.500 

1.80 1.00 

Recovery: 110% Limits: 70 - 130 % 

Sampled: 09/27/0417:10 

3.25 0.500 ug/1 1x 4100193 10/05/04 10/05/04 21:28 

ND 0.500 

ND 0.500 

1.75 1.00 

Recovery: 110% Limits: 70-130% 

Sampled: 09/27/04 16:45 

ND 0.500 ug/1 lx 4100193 10/05/04 10/05/04 21:56 

ND 0..500 

ND 0 . .500 

ND 1.00 

Recovery: 98.2% Limits: 70-130% 

The results in this report apply to the samples analyzed in accordance with the chain 
of custmry document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page2 of29 

COP0021122 



Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Analyte Method 

P411268-04RE1 Water MW-26 

Benzene EPA8021B 

Toluene 

Ethylbenzene 

Xylenes (total) 

Surrogate(s): 4-BFB(PID) 

P411268-05 Water MW-33 

Benzene EPA8021B 

Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate(s}: 4-BFB(PID) 

P411268-06 Water MW-34 

Benzene EPA8021B 

Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate(s): 4-BFB(PID) 

North Creek Analytical -Portland 

Sarall Passarge, Project Manager 

Project Name: 

Seattle 

Spokane 

Portland 

Bend 

Anc:horage 

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

Project Number: PTWB-03 Report Created: 
Project Manager: Kelly Kline 10/14/04 17:03 

BTEX _Qer EPA Method 8021B 
North Creek Analytical- Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

Sampled: 09/27/0416:30 

2.41 0.500 ug/1 lx 4100309 10/06/04 10/06/04 22:05 

1.42 0.500 

4.64 0.500 

7.57 1.00 

Recovery: I 23% Limits: 70-130% 

Sampled: 09/27/0418:30 

ND 0.500 ug/1 lx 4100193 10/05/04 10/05/04 23:47 

ND 0.500 

ND 0.500 

ND 1.00 

Recovery: 96.0% Limits: 70-130% 

Sampled: 09127/0419:30 

ND 0.500 ug/1 1x 4100193 10/05/04 10/06/04 00:15 

ND 0.500 

ND 0.500 

ND 1.00 

Recovery: 97. 0% Limits: 70-130% 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document., This anolytica/ report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 3 of29 

COP0021123 



Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Analyte Method 

P411268-07 Water MW-36 

Benzene EPA8021B 

Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate(s): 4-BFB(PID) 

P411268-08 Water MW-37 

Benzene EPA802IB 

Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate(s): 4-BFB(PID) 

P411268-09 Water MW-39 

Benzene EPA 802IB 

Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate(s): 4-BFB (PID) 

North Creek Anaiytical -Portland 

Sarah Passarge, Project Manager 

Project Name: 

seattle 

Spokane 

Portland 

Bend 

Anchorage 

11720 North Creek Pkw.y N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

East 11115 Montgomery, Suite B, Spokane, WA 99206-4775 
phone: (509) 924.9200 fax: (509) 924.9290 

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

Project Number: PTWB-03 Report Created: 
Project Manager: Kelly Kline I 0/14/04 17:03 

BTEX I!er EPA Method 8021B 
North Creek Analytical -Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

Sampled: 09/27/04 18:00 

ND 0.500 ug/1 Ix 4IOOI93 I0/05/04 I 0/06/04 00:44 

ND 0.500 

ND 0.500 

ND 1.00 

Recovery: 98.6% Limits: 70-130% 

Sampled: 09/27/04 20:00 

ND 0.500 ug/1 Ix 4IOOI93 I0/05/04 I 0/06/04 0 I: 11 

ND 0.500 

ND 0.500 

ND LOO 

Recovery: 107% Limits: 70-130% 

Sampled: 09/27/0417:40 

ND 0.500 ug/1 Ix 4IOOI93 I0/05/04 I0/06/04 OI:39 

ND 0.500 

ND 0.500 

7.45 1.00 

Recovery.: I 05% Limits: 70 - 130 % 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page4 of29 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton - Suite 220 

Tigard, OR 97223 

Analyte Method 

P411268-10 Water MW-40 

Benzene EPA8021B 

Toluene 

Ethylbenzene 

Xylenes (total) 

Surrogate(s): 4-BFB (PID) 

North Creek Analytical - Portland 

Sarah Passarge, Project Manager 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: ( 425) 420.9200 fax: ( 425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 sw Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 ReQort Created: 

Project Manager: Kelly Kline 10/14/04 17:03 

BTEX .Qer EPA Method 8021B 
North Creek Analytical- Portland 

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes 

Sampled: 09/27/04 19:00 

ND 0.500 ug/1 lx 4100193 10/05/04 10/06/04 02:06 

ND 0.500 

ND 0.500 

ND 1.00 

Recovery: 100% Limits: 70- 130 % 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 5 of29 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 

Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 Fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 Fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 Fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 Fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 Rejlort Created: 
Project Manager: Kelly Kline 10/14/0417:03 

Total Metals _uer EPA 6000/7000 Series Methods 

Analyte - Method 

P411268-01 Water MW-8 

Arsenic EPA6020 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 
Zinc 

P411268-02 Water MW-8-Dup 

Arsenic EPA6020 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 
Zinc 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

North Creek Analytical -Portland 

Result MDL* MRL 

Sampled: 09/27/04 17:10 

0.0160 0.00100 

0.0858 0.00100 

0.00268 0.00100 

0.00598 0.00100 

0.00898 0.00200 

0.00562 0.00100 

ND 0.000200 

ND 0.00100 

ND O.OOIOO 

0.0613 0.00500 

Sampled: 09/27/0417:10 

0.0167 0.00100 

0.110 0.00100 

0.00395 0.00100 

0.00454 0.00100 

0.0130 0.00200 

0.00705 0.00100 

ND 0 .. 000200 

ND 0.00100 

ND 0.00100 

0.0888 0.00500 

Units Dil Batch Prepared Analyzed Notes 

mg/1 Ix 4IOOI98 I0/05/04 10/13/04 06:2I 

4100055 IO/OI/04 10/03/04 I8:05 

4100198 10/05/04 I 0113/04 06:21 

mg/1 1x 4100198 10/05/04 10/13/04 06:29 

4100055 10/01104 10/03/04 18:07 

4100I98 I0/05/04 I 0/13/04 06:29 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page6 of29 
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Delta Environmental Consultants - Tigard 

7150 SW Hampton - Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 R!mort Created: 
Project Manager: Kelly Kline 10/14/0417:03 

Total Metals :Qer EPA 600017000 Series Methods 

Analyte Method 

P411268-03 Water MW-25 

Arsenic EPA6020 

Barium 

Cadmium 
Chromium 

Copper 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 
Zinc 

P411268-04 Water MW-26 

Arsenic EPA6020 

Barium 

Cadmium 
Chromium 

Copper 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 
Zinc 

North Creek Analytical -Portland 

Sarah Passa:rge, Project Manager 

North Creek Analytical -Portland 

Resnlt MDL* MRL 

Sampled: 09/27/04 16:45 

0.0712 0 .. 00100 

0.140 0.00100 

ND 0.00100 

0.00506 0.00100 

0.0112 0 .. 00200 

0.0112 0 .. 00100 

ND 0.000200 

ND 0.00100 

ND 0.00100 

0.0304 0.00500 

Sampled: 09/27/04 16:30 

0.0657 0.00100 

0.0662 0.00100 

ND 0.00100 

0.00206 0 .. 00100 

0.00448 0.00200 

0.00654 0.00100 

ND 0.000200 

ND 0.00100 

ND 0.00100 

0.0188 0.00500 

Units Dil Batch Prepared Analyzed Notes 

mg/1 1x 4100198 10/05/04 10/13/04 06:37 

4100055 10/01104 10/03/04 18:10 

4100198 10/05/04 10/13/04 06:37 

mg/1 1x 4100198 10/05/04 10/13/04 06:45 

4100055 10/01104 10/03/04 18:13 

4100198 10/05/04 10/13/04 06:45 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page7 of29 

COP0021127 



Delta Environmental Consultants - Tigard 
7150 SW Hampton - Suite 220 
Tigard, OR 97223 

P:mject Name: 
Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 Report Created: 
Project Manager: Kelly Kline 10/14/04 17:03 

Total Metals 12er EPA 6000/7000 Series Methods 

Analyte Method 

P411268-05 Water MW-33 

Arsenic EPA6020 

Barium 

Cadmium 
Chromium 

Copper 

Lead 
Mercury EPA 7470A 

Selenium EPA6020 

Silver 
Zinc 

P411268-06 Water MW-34 

Arsenic EPA6020 

Barium 

Cadmium 
Chromium 
Copper 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 
Zinc 

North Creek Aoalytical -Portland 

Sarah Passarge, Project Manager 

North Creek Analytical - Portland 

Result MDL* 1\-IRL 

Sampled: 09/27/04 18:30 

0.132 0.00200 

1.41 0 .. 00200 

ND 0.00200 

0.00628 0.00200 

0.0135 0 .. 00400 

ND 0.00200 

0.000490 0.000200 

ND 0.00200 

ND 0.00200 

0.0319 0.0100 

Sampled: 09/27/04 19:30 

0.0879 0.00100 

0.355 0.00100 

ND 0.00100 

0.0114 0.00100 

0.0285 0.00200 

0.0111 0.00100 

ND 0.000200 

0.00131 0.00100 

ND 0.00100 

0.0547 0.00500 

Units Dil Batch Prepared Analyzed Notes 

mg/1 1x 4100198 10/05/04 10/13/04 20:34 

4100055 10/01104 10/03/04 18:21 

4100198 10/05/04 10/13/04 20:34 

mg/1 1x 4100198 10/05/04 10/13/04 20:42 

4100055 10/01104 10/03/04 18:25 

4100198 10/05/04 10/13/04 20:42 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 8 of29 

COP0021128 



Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 

Tigard, OR 97223 

Seattle 

Spokane 

Portland 

Bend 

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W Intematiomll Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Willbridge I KMEP 

Project Number: PTWB-03 Report Created: 
Project Manager: Kelly Kline 10114/04 17:03 

Total Metals ~er EPA 6000/7000 Series Methods 

Analyte Method 

P411268-07 Water MW-36 

Arsenic EPA6020 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

Zinc 

P411268-08 Water MW-37 

Arsenic EPA6020 

Barium 

Cadmium 
Chromium 

Copper 

Lead 

Mercury EPA 7470A 

Selenium EPA6020 

Silver 

Zinc 

North Creek Analytical - Portland 

Sarah Passarge, Project Manager 

North Creek Analytical- Portland 

Result MDL* MRL 

Sampled: 09/27/04 18:00 

0.0320 0.00100 

0.106 O.OOIOO 

ND O.OOIOO 

0.00238 0.00100 

0.00739 0.00200 

0.00334 O.OOIOO 

ND 0.000200 

0.00140 O.OOIOO 

ND O.OOIOO 

0.00675 0.00500 

Sampled: 09/27/04 20:00 

0.0242 O.OOIOO 

0.0679 0.00100 

ND O.OOIOO 

0.00308 0.00100 

0.00565 0.00200 

0.00334 0.00100 

ND 0.000200 

ND O.OOIOO 

ND O.OOIOO 

0.0181 0.00500 

Units Dil Batch Prepared Analyzed Notes 

mg/1 lx 4I00198 I0/05/04 I0/13/04 20:5I 

4I00055 10/01104 I0/03/04 I8:27 

4I00198 I0/05/04 I 0/13/04 20:5I 

mg!l Ix 4100I98 10/05/04 I 0/13/04 20:59 

4I00055 I0/01104 I 0/03/04 I8:30 

4IOOI98 I0/05/04 I 0/13/04 20:59 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page9 of29 
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Delta Environmental Consultants - Tigard 

7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 ReQort Created: 

Project Manager: Kelly Kline 10/14/04 17:03 

Total Metals ner EPA 6000/7000 Series Methods 

Analyte 

P411268-09 Water 

Arsenic 
Barium 

Cadrriium 
Chromium 
Copper 
Lead 

Mercury 
Selenium 

Silver 
Zinc 

P411268-10 Water 

Arsenic 
Barium 

Cadmium 
Chromium 
Copper 
Lead 

Mercury 
Selenium 
Silver 
Zinc 

North Creek Analytical -Portland 

~ .£/._./"~­
~.;9"./0 / ~vt-7 ~ 

Sarah Passarge, Project Manager 

Method 

MW-39 

EPA6020 

EPA 7470A 

EPA6020 

MW-40 

EPA6020 

EPA 7470A 

EPA6020 

North Creek Analytical -Portland 

Result MDL* MRL 

Sampled: 09/27/04 17:40 

0.0304 O.OOIOO 

0.281 0.00100 

ND 0.00100 

0.0248 0.00100 

0.0832 0.00200 

0.0190 0.00100 

ND 0 .. 000200 

0.00140 O.OOIOO 

ND 0.00100 

0.113 0 .. 00500 

Sampled: 09/27/0419:00 

0.0611 O.OOIOO 

0.343 0.00100 

ND 0.00100 

0.0179 0.00100 

0.0293 0.00200 

0.0308 0 .. 00100 

ND 0.000200 

ND 0.00100 

ND 0 .. 00100 

0.0764 0.00500 

Units Dil Batch Prepared Analyzed Notes 

rng/1 lx 4100I98 I0/05/04 10113/04 21:07 

4100055 I0/01/04 10/03/04 I8:32 

4IOOI98 I0/05/04 10113/04 2I :07 

rng/1 Ix 4I00292 I0/06/04 IO/I0/04 18:34 

I 0/ll/04 I6:49 

I0/10/04 18:34 

4I00055 10/01/04 I 0/03/04 18:35 

4I00292 I0/06/04 10/10/04 I8:34 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 10 of29 
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Delta Environmental Consultants- Tigard 

7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502·1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 Re11ort Created: 
Project Manager: Kelly Kline 10114/04 17:03 

Polynuclear Aromatic Com{!ounds I!er EPA 8270M-SIM 

Analyte 

P411268-01 

Acenaphthene 
Acenaphthylene 
Anthracene 

Water 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate(s): Fluorene-dl 0 
Pyrene-dlO 
Benzo (a) pjrene-dl2 

North Creek Analytical- Portland 

Sarah Passarge, Project Manager 

Method 

MW-8 

EPA 8270m 

North Creek Analytical- Portland 

Result MDL* MRL Units 

Sampled: 09/27/0417:10 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Recovery: 92.3% 
79.4% 
60.9% 

0.100 ug/1 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.200 

0.100 

0.100 

0.100 

0350 

0.100 

0.100 

Limits: 25-125% 
23-150% 
10-125% 

Dil Batch Prepared Analyzed Notes 

1x 4100099 10/04/04 10/08/04 20:20 

R-03 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 11 of29 
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Delta Environmental Consultants - Tigard 

7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-82.44 
phone: (42.5) 42.0.92.00 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 992.06-4776 
phone: (509) 924.92.00 fax: (509) 92.4.92.90 

Portland 9405 SW Nimbus Avenue, Beaverton, DR 97008-7132. 
phone: (503) 906.92.00 fax: (503) 906.92.10 

Bend 2.0332. Empire Avenue, Suite F-1, Bend, DR 97701-5711 
phone: (541) 383.9310 fax: 541.382..7588 

Anchorage 2.000 W Intemational Airport Road, Suite A-10, Anchorage, AK 99502.-1119 
phone: (907) 563.9200 fax: (907) 563.92.10 

Willbridge I KMEP 

PTWB-03 Report Created: 
Project Manager: Kelly Kline 10/14/04 17:03 

Polynuclear Aromatic ComJ2ounds 12er EPA 8270M-SIM 

Analyte 

P4I1268-02 

Acenaphthene 
Acenaphthylene 
Anthracene 

Water 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 

Chrysene 
DibenzD (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

-------------------
Surrogate(s): Fluorene-d1 0 

Pyrene-d10 
Bemo (a) pyrene-d12 

North Creek Analytical -Portland 

Sarah Passarge, Project Manage! 

Method 

MW-8-Dup 

EPA 8270m 

North Creek Analytical -Portland 

Result .MDL* MRL Units Dil Batch Prepared Analyzed Notes 

Sampled: 09/27/04 17:10 

ND 0.100 ug/1 1x 4100099 10/04/04 10/08/04 20:54 

ND 0.100 

ND 0.100 

ND 0.100 

ND 0.100 

ND 0.100 

ND 0.100 

ND 0.100 

ND 0.100 

ND 0.200 

ND 0.100 

ND 0.100 

ND 0.100 

ND 0.300 R-03 

ND 0.100 

ND 0.100 

Recovery: 89.0% Limits: 25-125% 
76.0% 23-150% 
60.8% 10-125% 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 12 of29 

COP0021132 



TM 

Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project N arne: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 Renort Created: 
Project Manager: Kelly Kline 10114/04 17:03 

Polynuclear Aromatic ComJ!ounds J!er EPA 8270M-SIM 

Analyte 

P411268-03 

Acenaphthene 

Acenaphthy1ene 
Anthracene 

Water 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 

Naphthalene 
Phenanthrene 
Pyrene 

Surrogate(s): Fluorene-d1 0 
Pyrene-d10 
Benzo (a) pyrene-d12 

N01th Creek Analytical -Portland 

Sarah Passarge, Project Manager 

Method 

MW-25 

EPA 8270m 

North Creek Analytical - Portland 

Result MDL* MRL Units 

Sampled: 09/27/04 16:45 

0.384 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Recovery: 98.0% 
80.9% 
75.4% 

0.100 ugfl 

OJOO 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.200 

0.100 

0.100 

0.100 

0.500 

0.100 

0.100 

Limits: 25 - 125 % 
23-150% 
10-125% 

Dil Batch Prepared Analyzed Notes 

lx 4100099 10/04/04 10/08/04 21:27 

R-03 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 13 of29 
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Delta Environmental Consultants - Tigard 
7150 SWHampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 Report Created: 

Project Maoager: Kelly Kline 10/14/04 17:03 

Polynuclear Aromatic Com_Qounds _Qer EPA 8270M-SIM 

Analyte 

P4I1268-04 

Acenaphthene 

Acenaphthylene 
Anthracene 

Water 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 

Fluorene 

Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 

Pyrene 

Su"ogate(s): Fluorene-dlO 
Pyrene-d10 
Benzo (a) pyrene-d12 

North Creek Analytical - Portland 

Sarah Passarge, Project Manager 

Method 

MW-26 

EPA8270m 

North Creek Analytical- Portland 

Result MDL* MRL Units 

Sampled: 09/27/04 16:30 

2.33 

ND 

0.277 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.985 
2.07 

ND 

ND 

2.01 

0.664 

Recovery: 82.4% 
72.0% 
68.8% 

0.200 ug/1 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.400 

0.200 

0.200 

0.200 

2.00 

0.200 

0.200 

Limits: 25-125% 
23-150% 
10-125% 

Dil Batch Prepared Analyzed Notes 

R-05 

2x 4100099 10/04/04 10/08/04 22:01 

R-03 

The results in this repon apply to the samples analyzed in accordance with the chain 
of custody document This analytical repon must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 14 of29 
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Delta Environmental Consultants- Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 ReQort Created: 
Project Manager: Kelly Kline 10114/04 17:03 

Polynuclear Aromatic Com_Qounds _Qer EPA 8270M-SIM 

Analyte 

P411268-05 

Acenaphthene 
Acenaphthylene 
Anthracene 

Water 

Benzo (a) anthracene 
Benzo (a) pyrene 

Benzo (b) :fluoranthene 
Benzo (ghi) perylene 
Benzo (k) :fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate(s): Fluorene-d) 0 
Pyrene-dJO 
Benzo (a) pyrene-dj2 

North Creek Analytical -Portland 

Sarah Passl!rge, Project Manager 

Method 

MW-33 

EPA 8270m 

North Creek Analytical -Portland 

Result MDL* MRL Units 

Sampled: 09/27/0418:30 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Recovery: 102% 
87.9% 
73.0% 

0.100 ug/1 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.200 

0.100 

OJOO 
OJOO 

0.100 

0.100 

0.100 

Limits: 25-125% 
23-150% 
10-125% 

Dil Batch Prepared Analyzed Notes 

1x 4100099 10/04/04 10/08/04 22:35 

The rerult• in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 15 of29 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4775 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: {503) 906.9200 fax: {503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 Report Created: 
Project Manager: Kelly Kline 10/14/04 17:03 

Polynuclear Aromatic Com);!ounds J;!er EPA 8270M-SIM 

Analyte 

P411268-06 

Acenaphthene 

Acenaphthylene 
Anthracene 

Water 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 

Chrysene 
Dibenzo (a.,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate(s): Fluorene-d10 
Pyrene-d10 
Benzo (a) pyrene-d12 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

Method 

MW-34 

EPA8270m 

North Creek Analytical- Portland 

Result MDL* MRL Units 

Sampled: 09/27/04 19:30 

0.135 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Recovery: 97.2% 
84.3% 
74.2% 

0.100 ug/l 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0 . .100 

0.100 

0.200 

0.100 

0.100 
0.100 

0.150 

0.100 

0.100 

Limits: 25-125% 
23-150% 
10-125% 

Dil Batch Prepared Analyzed Notes 

1x 4100099 10/04/04 10/08/04 23:08 

R-03 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced tn its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 

7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 ReJlort Created: 
Project Manager: Kelly Kline I 0/14/04 17:03 

Polynuclear Aromatic Comnounds ner EPA 8270M-SIM 

Analyte 

P4I1268-07 

Acenaphthene 

Acenaphthylene 
Anthracene 

Water 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 

Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate(s): Fluorene-d1 0 
Pyrene-d10 
Bemo (a) pyrene--d12 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

Method 

MW-36 

EPA 8270m 

North Creek Analytical - Portland 

Result MDL* MRL Units 

Sampled: 09/27/04 18:00 

0.710 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Nb 
ND 

ND 

ND 

ND 

ND 

Recovery: 97.6% 
81.6% 
82.4% 

0.100 ug!l 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.200 

0.100 

0.150 

0.100 

LOO 

0.100 

0.100 

Limits: 25- 125 % 
23-150% 
10-125% 

Dil Batch Prepared Analyzed Notes 

1x 4100099 10/04/04 10/08/04 23:42 

R-03 

R-03 

The results in this report apply to the samples analyzed in accordance with the chatn 
of custody document. This analytical report must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton - Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420 .. 9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 Report Created: 
Project Manager: Kelly Kline 10/14/04 17:03 

Polynuclear Aromatic Coml!ounds l!er EPA 8270M-SIM 

Analyte Metbod 

P4I1268-08 Water MW-37 

Acenaphthene EPA 8270m 

Acenaphthy lene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) :fluoranthene 

Benzo (ghi) perylene 
Benzo (k) :fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluorarithene 

Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 

Pyrene 

Surrogate{s): Fluorene-dl 0 
Pyrene-dlO 
Benzo (a) pyrene-dl2 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

North Creek Analytical- Portland 

Result MDL* MRL Units Dil Batcb Prepared Analyzed Notes 

Sampled: 09/27/04 20:00 

ND 1.00 ug/1 lOx 4100099 10/04/04 10/11/04 19:32 R-03 

ND 1.00 R-03 

ND 0.100 lx 10/09/04 00:15 

ND 0.100 

ND OJOO 
ND 0.100 

ND 0.100 

ND 0.100 

ND 0.100 

ND 0.200 

0.122 0.100 

ND 1.00 lOx 10/11/04 19:32 R-03 

ND 0.100 lx 10/09/04 00:15 

ND 1.00 lOx 10111/04 19:32 R-03 

0.184 0.100 lx 10/09/04 00:15 

0.251 0.100 

Recovery: 90. 0% Limits .. · 25-125% lOX 1011110419:32 
65.2% 
42.0% 

23-150% IX 10109/04 00:15 
10-125% 

The results in this repon apply to the samples analyzed in accordance with the chain 
of custody document. This analytical repon must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 

7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Seattle 

spokane 

Portland 

Bend 

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

9405 SW Nimbus Avenue, Beaverton, DR 97008-71.32 
phone: (503) 906.9200 fax: (503) 906.9210 

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Willbridge I KMEP 

Project Number: PTWB-03 Report Created: 
Project Manager: Kelly Kline 10/14/0417:03 

Polynuclear Aromatic Comuounds uer EPA 8270M-SIM 

Analyte Method 

P411268-09 Water MW-39 

Acenaphthene EPA 8270m 

Acenaphthylene 
Anthracene 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 

Fluorene 

Indeno (1,2,3-cd) pyrene 

Naphthalene 
Phenanthrene 

Pyrene 

Surrogate(s).: Fluorene-d1 0 
Pyrene-dJO 
Bemo (a) pyrene-d12 

North Creek Analytical - Pmtland 

Sarah Passarge, Project Manager 

North Creek Analytical- Portland 

Result MDL* MRL 

Sampled: 09/27/0417:40 

4.30 0.100 

ND 0.100 

0.159 0.100 

ND 0.100 
ND 0.100 
ND 0.100 
ND 0.100 
ND 0.100 
ND 0.100 
ND 0.200 

0.338 0.100 

1.23 0.100 

ND 0.100 
ND 1.60 
1.16 0.100 

0.348 0.100 

Recovery: 88. 0% Limits: 
84.4% 
74.8% 

Uuits Dil Batch Prepared Analyzed Notes 

ug/1 1x 4100099 10/04/04 10/09/04 00:49 

R-03 

25-125% 
23-150% 
10-125% 

The results in this report apply to the samples analyzed in accordance with the chain 
ofcustody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 

7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 Fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Willbridge I KMEP 

PTWB-03 Report Created: 
Project Manager: Kelly Kline 10/14/04 17:03 

Polynuclear Aromatic Coml!ounds I!er EPA 8270M-SIM 

Analyte 

P411268-10 

Acenaphthene 
Acenaphthylene 

Anthracene 

Water 

Benzo (a) anthracene 
Benzo (a) pyrene 

Benz.o (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenz.o (a,h) anthracene 
Fluoranthene 

Fluorene 
lndeno (1,2,3-cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate(s}: Fluorene-dl 0 
Pyrene-dlO 
Benzo (a) pyrene-dl2 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

Method 

MW-40 

EPA 8270rn 

North Creek Analytical -Portland 

Result MDL* MRL Units 

Sampled: 09/27/0419:00 

ND 

ND 

'ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Recovery: 60.0% 
82..8% 
54.4% 

0.100 ug/1 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0 . .100 

0.100 

0.200 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

Limits: 25-125% 
23-150% 
10-125% 

Dil Batch Prepared Analyzed Notes 

1x 4100099 10/04/04 10/11/0417:54 

The results in this report apply to the samples analyzed in accordance with the chain 
of custo4Y document This analytical report must be reproduced in its entirety 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 

7150 SWHampton- Suite 220 
Tigard, OR 97223 

Method Result 

Blank (4100193-BLK1) 

Benzene EPA802!B ND 

Toluene ND 

Ethyl benzene ND 

Xylenes (total) ND 

Surrogate(s): 4-BFB (PID) Recovery: 

LCS (4100193-BS1) 

Benzene EPA8021B 204 

Toluene 21 0 

Ethyl benzene 2L9 

Xylenes (total) 6H 

Surrogate(s): 4-BFB (PID) Recovery"· 

Matrix Spike (4100193-MS1) 

Benzene EPA8021B 19."9 

Toluene 19.6 

Ethylbenzene 20.3 

Xylenes (total) 60.6 

Surrogate(s): 4-BFB (PID) Recovery: 

Matrix Spike Dup (4100193-MSDl) 

Benzene EPA8021B 20.1 

Toluene 19"6 

Ethyl benzene 204 

Xylenes (total) 6Ll 

Surrogate(s).: 4-BFB (PID) Recovery:· 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

MDL* 

99"8% 

102% 

108% 

109% 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210" 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924"9200 fax: (509) 924.9290 

Portland 9405 sw Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383"9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Willbridge I KMEP 

Project Number: PTWB-03 

Project Manager: Kelly Kline 

MRL Units Dil Source 
Result 

0500 ug/1 1x 

0 500 

0 500 

1.00 

Limits" 70-130% 

0 500 ug/1 1x 

0.500 

0.500 

LOO 

Limits"· 70-130% 

QC Source: P4I1268-0l 

0.500 ug/1 1x 3"03 

0500 0.576 

0.500 ND 

1 00 L80 

Limits: 70-130% " 

QCSonrce: P411268-0l 

0.500 ug/1 1x 3.03 

0..500 0.576 

0.500 ND 

1.00 L80 

Limits": 70-130% 

Report Created: 

10/14/04 17:03 

Spike % (Limits) % (Limits) Analyzed Alnt REC RPD 

Extracted: 10/05/04 11:02 

1 0/05/04 17:40 

10105!041l'40 

Extracted: 10/05/04 11:02 

20"0 102% (70-130) 10/05/04 18:42 

105% (76-129) 

110% (82-130) 

60".0 106% (76-130) 

10105/04 1842 

Extracted: 10/05/04 11:02 

20.0 84.4% (65-144) 10/05/04 20:33 

95.1% (68-139) 

99"8% (69-144) 

60.0 98..0% (60-144) 

10105104 20:33 

Extracted: 10/05/04 11:02 

20."0 8H% (65-144) 1.00"/o (20) 10/05/04 21:00 

95.1% (68-139) 0.00% " 
100% (69-144) 0491% " 

60".0 98..8% (60-144) 0.822% " 

10105/04 21:00 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 

7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Method Result 

Blank (4100309-BLKl) 
Total Aromatic Hydrocarbons (T AHJlPA 8021B ND 

Benzene ND 

Toluene ND 

Ethyl benzene ND 

Xylenes (total) ND 

Surrogate(s): 4-BFB (PID) Recovery: 

LCS (4100309-BSl) 
B=ene EPA 8021B 18.7 

Toluene 184 

Ethylbe'!Zene 18.8 

Xylenes (total) 55.1 

Surrogate(s).: 4-BFB (PID) Recovery: 

Matrix Spike (4100309-MS1) 
Benzene EPA8021B 22.5 

Toluene 184 

Ethyl benzene 18.9 

Xylenes (total) 46.3 

Surrogate(s): 4-BFB(PID) Recovery 

Matrix Spike Dup (4100309-MSDl) 
Benzene EPA8021B 21.8 

Toluene 18.4 

Ethyl benzene 18..6 

Xylenes (total) 43..9 

Surrogate(s).: 4-BFB (PID) Recovery: 

North Creek Analytical - Pottland 

Sarah Passarge, Project Manager 

MDL* 

836% 

96.8% 

123% 

12.5% 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 553.9200 fax: (907) 553.9210 

Project Name: Willbridge I KMEP 

PTWB-03 Project Number: 

Project Manager: Kelly Kline 
Report Created: 

10/14/04 17:03 

MRL Units Dil 

LOO ug/1 lx 

0.500 

0.500 

0.500 

100 

Limits: 70-130% 

0.500 ug/1 1x 

0.500 

0.500 

I 00 

Limits:· 70-130% 

QCSource: P411268-04RE1 

0.500 ug/1 lx 

0.500 

0.500 

1.00 

Limits: 70-130% 

QCSource: P411268-04RE1 

0.500 ug/1 1x 

0.500 

0.500 

1.00 

Limits.: 70-130% 

Source Spike % (Limits) % (Limits) Analyzed 
Result Arnt REC RPD 

Extracted: 10/06/04 18:26 

10/06/04 21 :08 

10106104 21 08 

Extracted: 10/06/04 18:26 

20.0 93.5% (70-130) 10/06/04 21:36 

92.0% (76-129) 

94.0% (82-130) 

60 0 91.8% (76-130) 

10106104 21:36 

Extracted: 10/06/04 18:26 

241 20.0 100% (65-144) 10/06/04 22:34 

1.42 84.9% (68-139) 

4.64 71.3% (69-144) 

757 60 0 646% (60-144) 

10106104 22•34 

Extracted: 10/06104 18:26 

2 41 20.0 97.0% (65-144) 3.16% (20) 10/06/04 73:03 

L42 84 .. 9% (68-139) 0.00% " 
4.64 69 .. 8% (69-144) l.60% " 

757 60 .. 0 60.6% (60-144) 5.32% " 

10106104 23·03 

The results in this report apply to the samples analyzed in accordance with the choin 
ofcustody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Method Result 

Blank (4100055-BLK1) 

Mercury EPA 7470A ND 

LCS (4100055-BS1) 

Mercury EPA 7470A 0.00478 

LCSDup (4100055-BSD1) 

Mercury EPA 7470A 0 00489 

Duplicate (4100055-DUP1) 

.tyfercury EPA 7470A ND 

Matrix Spike (4100055-MS1) 

Mercury EPA 7470A 0.00553 

Matrix Spike Dup (4100055-MSD1) 

Mercury EPA 7470A 0 00534 

MDL* 

QCBatch: 4100198 Water Preparation Method: 

Method Result MDL* 

Blank ~4100198-BLK1) 

Arsenic EPA6020 ND 

Barium ND 

Cadmium ND 

Chromium ND 

Copper ND 

Lead ND 

Selenium ND 

Silver ND 

Zinc ND 

LCS (4100198-BSl) 

Arsenic EPA6020 0!06 

Barium 0.116 

Cadmium 0.107 

Chromium 0.105 

Copper 0 105 

Lead 0.101 

Selenium 0.0566 

Silver 0.108 

North Creek Analytical - Portland 

Saral! Passarge, Project Manager 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-S711 
phone: (S41) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) S63.9210 

Project Name: WilJbridge I KMEP 

Project Number: PTWB-03 Report Created: 

10/14/0417:03 Project Manager: Kelly Kline 

MRL Units Dil 

0.000200 mg'l 1x 

0.000200 mg'l 1x 

0.000200 mg'l 1x 

QC Source: P411268-01 

0.000200 mg'l 1x 

QCSource: P4I1268-01 

0 .. 000200 mg'l 1x 

QCSource: P4I1268-01 

0.000200 mgll 1x 

EPA 200/3005 

,·MRL Units Dil 

0.00100 mgll 1x 

0.00100 

0 .. 00100 

0.00100 

0.00200 

0.00100 

0.00100 

0 .. 00100 

0.00500 

0 .. 00100 mgll 1x 

0.00100 

0.00100 

0 .. 00100 

0.00200 

0 .. 00100 

0.00100 

0.00100 

Source 
Result 

Spike % (Limits) % 
Amt REC RPD (Limits) Analyzed 

Extracted: 10101/04 15:43 

10/03/04 17:46 

Extracted: 10/01/04 15:43 

0.00500 95 .. 6% (85-115) 10/03/04 17:49 

Extracted: 10/01/04 15:43 

0.00500 97.8% (85-115) 228% (20) 10/03/04 17:52 

Extracted: 10/01/04 15:43 

ND NR (20) 10/03/04 17:55 

Extracted: 10/01/04 15:43 

ND 0.00500 111% (75-125) - . 10/03/04 17:58 

Extracted: 10/01104 15:43 

ND 0 .. 00500 107% (75-125) 3.50% (20) 10/03/04 18:02 

Source 
Result 

Spike % (Limits) % 
Amt REC RPD (Limits) Analyzed Notes 

Extracted: 10/05/04 12:01 

10/09/04 22:38 

10/12/04 05:41 

10/09/04 22:38 

10112/04 05:41 

10/09/04 22:38 

Extracted: 10/05/04 12:01 

0.100 106% (80-120) 10/09/04 22:47 

116% 10/12/04 05:49 

107% 10/09/04 22:47 

105% 

105% 

101% 

0 .. 0500 113% 10/12/04 05:49 

0!00 108% 10/09/04 22:47 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody documem. This analytical report must be reproduced in its entirety. 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Method Result 

LCS (4100198-BS1) 

Zinc EPA6020 0106 

LCSDup (4100198-BSD1) 

Arsenic EPA6020 0.108 

Barium 0.118 

Cadmium 0108 

Chromium 0.105 

Copper 0 . .104 

Lead 0.103 

Selenium 0.0566 

Silver 0.109 

Zinc 0.103 

Duplicate (4100198-DUPl) 

Arsenic EPA6020 0 .. 0465 

Barium 0.194 

Cadmium ND 

Chromium 0.0108 

Copper 0.0173 

Lead 00105 

Selenium 0.00154 

Silver 0.0000700 

Zinc 0 .. 0584 

Matrix Spike (4100198-MS1) 

Arsenic EPA6020 0.130 

Barium 0222 

Cadmium OJ03 

Chromium 0.114 

Copper 0 . .111 

Lead 0114 

Selenium 0 .. 0502 

Silver OJ04 

Zinc 0.115 

North Creek Analytical ·Portland 

Sarah Passarge, Project Manager 

MDL* 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Willbridge I KMEP 

PTWB-03 Project Number: 

Project Manager: Kelly Kline 
Report Created: 

10114/04 17:03 

MRL Units Dil 

0 .. 00500 mg/1 lx 

0.00100 mg/1 lx 

0 .. 00100 

0.00100 

0 .. 00100 

0.00200 

0.00100 

0.00100 

0 .. 00100 

0.00500 

QCSource: P411267-01 

0.00100 mg/1 lx 

0.00100 

0 .. 00100 

0 .. 00100 

0 .. 00200 

0 .. 00100 

0.00100 

0 .. 00100 

0.00500 

QC Source: P411267-02 

0.00100 mg/1 lx 

0.00100 

0.00100 

0.00100 

0 00200 

0 .. 00100 

0.00100 

0.00100 

0.00500 

Source Spike % (Limits) % (Limits) Analyzed 
Result Amt REC RPD 

Extracted: 10/05/04 12:01 

0.100 106% (80-120) 10/09/04 22:47 

Extracted: 10/05/04 12:01 

0.100 108% (80-120) 1.87% (20) I 0/09/04 22:55 

118% 1.71% " 10/12/04 06:06 

108% 0.930% " I 0/09/04 22:55 

105% 0.00% . 
104% 0.957% • 

103% 196% " 
0.0500 113% 000% " 10/12/04 06:06 

0100 109% 0.922% " 
103% 2.87% " I 0/09/04 22:55 

Extracted: 10/05/04 12:01 

0 .. 0422 9 .. 70% (20) 10/09/04 23:11 

0.182 6.38% 10/12/04 06:22 

ND NR 10/09/04 23:11 

0.00829 26.3% " Q-05 

0.0143 19.0% " 
0.00993 5.58% " 

ND NR I 0/12/04 06:22 

ND NR 10/09/04 23:11 

0.0540 7.83% " 

Extracted: 10/05/04 12:01 

0.0233 0.100 107% (75-125) 10/13/04 04:10 

0.112 110% 10/12/04 07:03 

ND 103% 10/13/04 19:05 

0 .. 00349 Ill% 10/13/04 04:10 

0.00647 105% I 0/13/04 19:05 

0 .. 00120 113% I 0/12/04 07:03 

ND 0.0500 100% 10/13/04 04:10 

ND 0.100 104% 

0 .. 0115 104% 10/13/04 19:05 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Method Result 

Matrix Spike (4100198-MS2) 

Arsenic EPA6020 0.246 

Barium 0191 

Cadmium 0 . .108 

Chromium 0.117 

Copper 0.119 

Lead 0.112 

Selenium 0.0542 

Silver 0.107 

Zinc 0.125 

MDL* 

QCBatch: 4100292 Water Preparation Method: 

Method Result MDL* 

Blank (4100292-BLK1) 

Arsenic EPA6020 ND 

Barium ND 

Cadmium ND 

Chromium ND 

Copper ND 

Lead ND 

Selenium ND 

Silver ND 

Zinc ND 

LCS (4100292-BS1) 

Arsenic EPA6020 0.113 

Barium 0.114 

Cadmium 0105 

Chromium OJI4 

Copper 0114 

Lead OJ II 

Selenium 0.0543 

Silver 0.107 

Zinc 0 Ill 

North Creek Analytical - Portland 

Sarah Passarge, Project Manager 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 w International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: 

Project Number: 

Project Manager: 

MRL Units 

Willbridge I KMEP 

PTWB-03 

Kelly Kline 
Report Created· 

10/14/04 17:03 

Dil Source Spike % (Limits) % (Limits) Analyzed 
Result Amt REC RPD 

QC Source: P411267-03 Extracted: 10/05/04 12:01 

0.00100 mgll lx 

0.00100 

0.00100 

0.00100 

0 .. 00200 

0 .. 00100 

0.00100 

000100 

0.00500 

EPA 200/3005 

MRL Units Dil 

0.00100 mgll lx 

0 .. 00100 

0 .. 00100 

0.00100 

0.00200 

0 .. 00100 

0.00100 

0 .. 00100 

0.00500 

0.00100 mgll 1x 

0.00100 

0.00100 

0 .. 00100 

0 00200 

0 .. 00100 

0.00100 

0 .. 00100 

0 .. 00500 

0.131 0 . .100 115% (75-125) I 0/13/04 04:27 

0.0784 113% 10112/04 07:19 

ND 108% 10/13/04 19:21 

0.00218 115% I 0/13/04 04:27 

0.00616 113% 10/13/04 19:21 

ND 111% 10/12/04 07:19 

ND 0 0500 108% 10113/04 04:27 

ND 0.100 107% 

0.0119 113% 10/13/0419:21 

Source Spike % (Limits) % (Limits) Analyzed Notes Result Amt REC RPD 

Extracted: 10/06/04 15:32 

10/10/04 16:48 

I 0/11/04 06:3 7 

10/10/04 16:48 

10/10/04 14:31 

10110/04 16:48 

Extracted: 10/06/04 15:32 

0.100 113% (80-120) 10/10/04 14:39 

114% 

105% 

114% 

114% 

111% 

0.0500 109% 

0.100 107% 

Ill% 

The results in this report apply to the samples analyzed in accordance with the chain 
ofcustody document. This analytical report must be reprodUced in its entirety. 

North Creek Analytical, Inc. 
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Delta Environmental Consultants - Tigard 

7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Method Result 

LCSDup (4100292-BSDI) 

Arsenic EPA6020 0.112 

Barium 0110 

Cadmium 0.103 

Chromium OIII 

Copper OJIO 

Lead 0.109 

Selenium 0.0546 

Silver 0.104 

Zinc 0.107 

Duplicate (4100292-DUPI) 

Arsenic EPA6020 0.00261 

Barium 0 0351 

Cadmium ND 

Chromium 0 .. 00138 

Copper 0.00263 

Lead 0.00210 

Selenium ND 

Silver ND 

Zinc O.OliO 

Matrix Spike (4100292-MS1) 

Arsenic EPA6020 0 . .115 

Barium 0 146 

Cadmium 0108 

Chromium 0.115 

Copper 0.114 

Lead 0.113 

Selenium 0.0540 

Silver 0.106 

Zinc 0.120 

North Creek Analytical ·Portland 

Sarah Passarge, Project Manager 

MDL* 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 sw Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Willbridge I KMEP 

Project Number: PTWB-03 

Project Manager: Kelly Kline 

MRL Units Dil Source 
Result 

0.00100 mg/1 1x 

0 .. 00100 

0 .. 00100 

0.00100 

0 .. 00200 

0.00100 

0.00100 

0.00100 

0 00500 

QCSource: P411156-04 

0.00100 mg/1 Ix 0 .. 00251 

0.00100 0 .. 0354 

000100 ND 

0.00100 0.00161 

0 .. 00200 0.00246 

0 00100 0 .. 00231 

0 .. 00100 ND 

0.00100 ND 

0 .. 00500 0.0118 

QCSource: P411156-04 

0.00100 mg/1 Ix 0.00251 

0.00100 0.0354 

0 .. 00100 ND 

0.00100 0.00161 

0 .. 00200 0 .. 00246 

0 .. 00100 0 00231 

0.00100 ND 

0 .. 00100 ND 

0.00500 O .. Oll8 

Report Created: 

10114/04 17:03 

Spike % (Limits) ~ 
Amt REC D (Limits) Analyzed 

Extracted: 10/06/04 15:32 

0.100 112% (80-120) 0.889%(20) 10/10/04 14:47 

110% 351% " 
103% L92% " 
III% 2.67% " 
110% 3.57% " 
109% 1.82% " 

0.0500 109% 0.551% " 

0.100 104% 2.84% " 
107% 3.67% " 

Extracted: 10/06/04 15:32 

391% (20) 10/10/04 15:52 

0.851% " 
NR 

15.4% 10/11/04 13:27 

6.68% " 10/10/04 15:52 

952% " 
NR 

NR 

7 .. 02% " 

Extracted: 10/06/04 15:32 

0.100 ll2% (75-125) 10/10/04 16:00 

Ill% 

108% 

113% I 0111/04 13:35 

112% 10/I0/04 16:00 

Ill% 

0.0500 108% 

0.100 106% 

108% 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton - Suite 220 
Tigard, OR 97223 

Method Result 

Matrix Spike (4100292-MS2) 

Arsenic EPA6020 0,116 

Barium 0,142 

Cadmium 0 .. 107 

Chromium 0.114 

Copper 0114 

Lead 0.111 

Selenium 0.0540 

Silver 0.107 

Zinc OJ18 

North Creek Analytical - Portland 

Sarah Passarge, Project Manager 

MDL* 

Seattle 11720 North Cr·eek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: 

Project Number: 

Project Manager: 

MRL Units 

Willbridge I KMEP 

PTWB-03 
Kelly Kline 

Dil Source Spike % (Limits) % 
Result Amt REC RPD 

Report Created: 

10/14/04 17:03 

(Limits) Analyzed Notes 

QC Source: P411156-05 Extracted: 10/06/04 15:32 

0.00100 mg!l 1x 

0.00100 

0.00100 

0 00100 

0,00200 

0 .. 00100 

0 00100 

0.00100 

0.00500 

0.00315 OJOO 113% (75-125) 10110/04 16:16 

0.0355 106% 

ND 107% 

0.00125 113% 10/11/04 14:15 

0,00270 111% 10/10/04 16:16 

0 00210 109% 

ND 0.0500 106% 

ND OJOO 107% 

0.0110 107% 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document., This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 

Tigard, OR 97223 

Analyte Method Result 

Blank (4100099-BLK1) 

Acenaphthene EPA8270m ND 

Acenaphthylene ND 

Anthracene ND 

Benzo (a) anthracene ND 

Benzo (a) pyrene ND 

Benzo (b) fluoranthene ND 

Benzo (ghi) perylene ND 

Benzo (k) fluoranthene ND 

Chrysene ND 

Dibenzo (a,h) anthracene ND 

Fluoranthene ND 

Fluorene ND 

Indeno (1,2,3-cd) p)'lene ND 

Naphthalene ND 

Phenanthrene ND 

Pyrene ND 

Surrogate(s): Fluorene-dJO Recovery: 

Pyrene-dJO 

Benzo (a) pyrene-dl2 

LCS (4100099-BS1) 

Acenaphthene EPA8270m L96 

Benzo (a) pyrene 2.04 

Pyrene 204 

Surrogate(s).: Fluorene-dl 0 Recovery: 

Pyrene-dlO 

Benzo (a) pyrene-dl2 

LCSDup (4100099-BSDl) 

Acenaphthene EPA8270m 1.79 

Benzo (a) pyrene 2,]9 

Pyrene 2.13 

Surrogate(s).: Fluorene-til 0 Recovery.: 

Pyrene-dlO 

Benzo (a) pyrene-dl2 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

MDL* 

93.6% 

840% 

81.6% 

89.2% 

80.4% 

82.0% 

82.8"/o 

8],,6% 

852% 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 sw Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W Intemational Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907) 563.9200 fax: (907) 563.9210 

Project Name: Willbridge I KMEP 

Project Number: PTWB-03 

Project Manager: Kelly Kline 

MRL Units Dil Source 
Result 

0.100 ugll 1x 

0.100 

0.100 

0 . .100 

0.100 

0 . .100 

0.100 

0.100 

0.100 

0.200 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

Limits: 25-125% 

23-150% 

10-125% 

0.100 ugll 1x 

0.100 

0.100 

Limits:· 25-125% 

23-150% 

10-125% 

0.100 ugll 1x 

O.lOO 

O . .lOO 

Limits:· 25-125% 

23-150% 

10-125% 

Report Created: 

10/14/04 17:03 

Spike % (Limits) % (Limits) Analyzed 
Amt REC RPD 

Extracted: 10/04/04 07:29 

10/08/04 14:40 

10108104 14. 40 

Extracted: 10/04/04 07:29 

2.50 78.4% (26-135) 10/08/04 12:02 

81.6% (38-137) 

81.6% (33-133) 

10108104 12:02 

Extracted: 10/04/04 07:29 

2.50 71.6% (26-135) 9.07% (60) I 0/08/04 12:36 

87 .. 6% (38-137) 7.09% " 
85.2% (33-133) 432% " 

10/08104 1236 

The results in this report apply to the samples analyzed in accordance with the chain 
of custo~ document. This analytical repon must be reproduced in its entirety 
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Delta Environmental Consultants - Tigard 
7150 SW Hampton- Suite 220 
Tigard, OR 97223 

Report Specific Notes: 

Project Name: 

Project Number: 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244 
phone: (425) 420.9200 fax: (425) 420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
phone: (509) 924.9200 fax: (509) 924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
phone: (503) 906.9200 fax: (503) 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
phone: (541) 383.9310 fax: 541.382.7588 

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119 
phone: (907} 563.9200 fax: (907} 563.9210 

Willbridge I KMEP 

PTWB-03 
Project Manager: Kelly Kline 

Report Created: 

10/14104 17:03 

Q-05 Analyses are not controlled on RPD values from sample concentrations less than. I 0 times the reporting limit. 

R-03 The reporting limit for this analyte was raised due to matrix interference. 

R-05 Reporting limits raised due to dilution necessary for analysis. Sample contains high levels of reported analyte, non-target analyte, and/ 
or matrix interference. 

Laboratory Reporting Conventions: 

DET - Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only. 

ND - Analyte NOT DETECTED at or above the reporting limit (MDL or :MRL, as appropriate). 

NR INA - Not Reported I Not Available 

- Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%. 

- Sample results and reporting limits reported on a wet weight basis (as received). 

- Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries). 

- METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table. 

METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR Part 136, Appendix B. 
*MDLs are listed on the report only if the data has been evaluated below the :MRL. Results between the MDL and :MRL are reported 
as Estimated results. 

- Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution 
found on the analytical raw data 

Reporting - Reporting limits (MDLs and :MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and 
limits percent solids, where applicable. 

North Creek Analytical -Portland 

Sarah Passarge, Project Manager 

The results in this report apply to the samples analyzed in accordance with the chain 
of custody document. This analytical report must be reproduced in its entirety 

North Creek Analytical, Inc. 
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0 
0 
""C 
0 
0 
1\) 
~ 

~ 

(1'1 
0 

~nca 
11720 North Creek Pkwy N Suite 400, Bothell, WA 98011-9508 

11115 E Montgomery Suite B, Spokane, W A 99206-4 776 
9405 SW Nimbus Ave, Beaverton, OR 97008-7132 

20332 Empire Avt: Suite F-1, Bt:nd, OR 99701-5711 
3209 Denali St, Anchorage, AK 99503-4030 

425-420-9200 FAX 420-921J 
509-924-9200 FAX 924-9290 
503-906-9200 FAX 906-921 
541-383-9310 FAX 382-7588 
907-334-9200 FAX 334-9210 

CHAIN OF CUSTODY REPORT Work Order#: P--.+ .I l ·z~ 
!CLIENT: \) -~ ~ \1 d·o-n. k"' 'd 1-e.f(: I rNVOTCE TO: 

REPORT TO: ~\f i(Q_~\.~ . ~~ Os~-r~ in Business Days* 
TURNAROUND REQUEST 

ADDRESS: 1-\SZl'?\..o,; H~"'- #' 'l.2~ 
T i""" « pl.,_ a l<.. -~ 1'- 2.. 3 

PHONE: (:, '3 "'. ~~ r FAx: <:;; '} '1•1 6 f 4 

\~J.!l_,j·•'k 'r~ 1 7 Oj.'jt:rr: Ani~~~ [Q E!J 
~-•= Hyd=mbooA•oi"Q P.O. NUMBER: 0 OJ [2] 0 [!] I.::!J 

PRESERVATIVE sm PROJECT NAME: 'K_~i.1c~W ;llbf 
PROJECT NUMBER: ~TW D _ o :J ~QUESTED ANALYSES 

[6Tii.ER.J ~Sp~e~ci,D:fy.:..._: ------
SAMPLED BY: IV w 

CLIENT SAMPLE 
IDENTIFICATION 

I MW-~ 'Yi-tl-~YI rt-~ ~~ <I {. 
2 MW-8-Jl~ 7 11-'1 ~I xI 'f 

'

Nb,,_');_- V 
3 V>./\1 '- .) 

'/If y'5"'j vi/, , 
/'" \O -1/'l {\1~ 

4 KW,lfo I 1/ lb ~ 1.-1{1'1. 
5 ~~__u_ __ I 1(/ I~ ~- I X. I II >L 

6 KlAI-· 3'-/ l (/ _l,~~lilf--
7 MW -]a I IL~ ti'~~l-1:., X: 11 
8 tJvtU r JV: I IL/_2o:~Ji fl { 
9 Mw-7:>? 1M 
10 MW-~0. I B 
RELEASED BY; N~l1f"M­
PRINT NAME: I'J jk ~p"-'tlJ 
RELEAS£D BY: &..q" ~_A!.-.?'--;;? 
PRINTNAME; et ?' ~ 
ADDITlONAL REMARKs: 

ICOC REV 1/0J 

t't~l xI xl ~ 
l ~ ~I j L'I-LJ. 
FIRM: D_.,~h 

FIRM:.A!c4 

DATE: 

TIME; / 

DATE: 9' ~/t7_j/ 
TIME: {Jil L 5"' 

I 
• Turnaround Requests less Jhan standard may incur Rush Chgrges. 

MATRlX #or ' 
(W, S, 0) CONT. I 
\}) 5 

~ 
-n .,.,_. 

..d:::z___ I£ 
RECEIVED BY/ /"'""'-/c..:.e---~ / 
PRINTNAME: £,_,1, ;e::_ FIRM: /L; C-;2 
RECEIVED BY: \j(;v...JJ(J~ 0v (,)/"') 
PRINTNAME; vr~NVA-· 

LOCATIO!~ I ' ~·~A 

COMMENTS I ~?;m 

k_L 
DATE:?'/~/ o/ 
TIME:Lf, il_5 
DATE; '1'· ;;)-~ · (j.; 
TIME: L\ · d-"S 

'

TEMP: I 
\ 1 t:=) _ PAGE l OF _l 

c;,o., 
\ \ '6 

l 



COP0021151 



5.00 

4.00 

3.00 

2.00 

100 

0.00 ~I\ L 

~N 
B-40 

rJ\ 
A /VV l.t\ 

11/14/84 5/7/90 10/28/95 4/19/01 10/10/06 

B-6 B-5 
@ @ 

U-4 

~ 

12.00 ,-------------------, 

1~~~ I J 1 /{IV~ 
~.~~ ~\J,/h~ . n, LzL. 
~.~~ . !v Wl!Q v 4'= ~~ t\ A 

11/14/84 8/11/87 517/90 1/31/93 10/28/9 7/24/98 4/19/01 1/14/04 10/10/06 

B-41 

~·~~ +---+}1---l!f---.r\---+~ --------1 

~.~~ ::1 =:.::A.j;:~\=~~f\l:!j :\00::::~::1~~===~;:-;;_A :=========~ 
11/14/84 8/11/87 5/7/90 1/31/93 10/28/95 7/24/98 4/19/01 1/14/04 10/10/06 

100 

0.80 

0.60 

040 

0.20 

0.00 
11/14/84 

"\ 
' (0>,\ 
OILV 

~ 

LEGEND \\ ~ 

SEPARATE PHASE HYDROCARBON (SPH) N~· ER ME 

B-4@ SPH MEASURED IN 2004 
\ 

B-6@ SPH NOT MEASURED IN 2004 (SPH MEASURED~- ~c '(f§~~~S) 

ISTORICAL APPARENT SPH GAUGING RESULTS 

V'vELL NUMBER 

ffi 

m: +-----------.--------1 

~100 I An "'IV& 
~0 00 
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Science Applications International Corporation (SAIC) is submitting this proposal to the Oregon 
Department of Environmental Quality (DEQ) for the installation of a sheet pile wall as a source 
control measure at the Chevron (Chevron) Willbridge Distribution Center and the Conoco Phillips 
Terminal in Portland, Oregon (Figure 1). Chevron and Conoco Phillips are requesting DEQ 
approval to install the wall as a source control measure under DEQ Consent Order WMCSR-NWR-
94-06. 

The purpose of the wall is to mitigate potential migration pathways for groundwater seeps to the 
Willamette River. The potential migration pathways include the alignment of an abandoned sewer 
and the former Holbrook Slough. The location of the proposed wall is at river mile 7.8 along the 
west bank of the Willamette River between the Chevron and Conoco Phillips docks. The property 
is owned by the Port of Portland and the Oregon Division of State Lands, and is leased to Chevron 
and Conoco Phillips. 

1.1 Background 

Portions of the Chevron and Conoco Phillips terminals overlie the historic Holbrook Slough and 
Kittridge Lake. A silt ridge (natural levee) separated Kittridge Lake from the Willamette River. 
As the Holbrook Slough formed, it cut through the silt ridge, connecting Kittridge Lake to the 
Willamette River. With development of the terminals, the Holbrook Slough and Kittridge Lake 
were filled with dredge sand. During this period of development, a sewer pipe was constructed 
parallel to NW Doane Avenue with an outfall at the mouth of the Holbrook Slough. In 1927, the 
sewer was replaced with a 27-inch diameter wood stave sewer (27-inch sewer). 

Separate phase hydrocarbons (SPH) have been observed being conveyed through the 27-inch 
sewer, and seeping from the area around the outfall. In an effort to mitigate these migration 
pathways, a weir was constructed at the outfall to collect SPH being conveyed through the 27-inch 
sewer, and absorbent booms were placed in the Willamette River around the area where SPH was 
observed to be seeping. In 1982, the City of Portland Bureau of Environmental Services (BES) 
replaced the 27-inch sewer with a 60-inch diameter concrete storm water pipeline located south of 
the Conoco Phillips dock (Figure 2). TheBES reportedly abandoned the 27-inch sewer and outfall 
by filling them with concrete. After the 27-inch sewer and outfall had been abandoned, SPH was 
periodically observed seeping from the area around the outfall. 

In 1988, at the direction of DEQ, the Holbrook Trench recovery system was installed to intercept 
and prevent seepage of SPH into the Willamette River (Figure 3). The Holbrook Trench recovery 
system is comprised of a barrier wall with a synthetic liner, two trenches, and a recovery sump. At 
installation, the system recovered SPH and effectively minimized seepage into the river. The 
system was operated continuously untill992, and intermittently untill997. By 1997, SPH seepage 
was only observed during periodic events that occurred with specific flow conditions in the 
Willamette River. The system was not operated between 1997 and 2001. Since 2001, the system 
has been used during periods oflow river flow. 

Based on the results of prior site investigations and remedial efforts, SPH appears to be migrating 
through the dredge sand fill in the historic channel of the Holbrook Slough, periodically seeping 
into the Willamette River from the area of the 27-inch sewer outfall. 
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Since 1997, SPH has been observed to seep from the area around the 27-inch sewer outfall during 
stages of low river flow, and when the river flow decreases from high stages at an approximate 
elevation of 16 feet to an approximate elevation of 11 feet. Globules of SPH are observed in the 
river beyond the existing trench system during low flow stages. When the river flow decreases 
from high to low flow conditions, SPH is observed seeping from the toe of the Chevron rip rap 
slope. Based on these observations, the SPH migration appears to be affected with specific 
changes in river flow levels. 

2001 

In the summer of 2001, the Holbrook Trench recovery system was re-started to conduct a 
groundwater pumping test. The recovery sump was operated at a pump removal rate of three 
gallons per minute to assess groundwater drawdown in and around the Holbrook Trench recovery 
system. As the river stages increased during the winter months, the river flow rose over the top of 
the barrier wall of the Holbrook Trench recovery system at an elevation of approximately 11 feet. 
At this point, the recovery system was inundated with river water and the system was shut down. 
Based on observations from operating the recovery system and the river flow conditions exhibiting 
SPH seepage, a new barrier wall and recovery system were proposed to replace the Holbrook 
Trench recovery system to eliminate SPH seepage and improve the future remedial efforts. 

2002 

The Holbrook Trench recovery system was operated in the summer of 2002 after river levels fell 
below an elevation of 11 feet. Several phases of sub-surface exploration were completed to assess 
the feasibility of the proposed wall system, and to begin the design process. Delta Consultants 
provided the environmental services during this time period. A summary of exploratory boring and 
test pit logs are provided in Appendix A. 

On May 8, 2002, 19 exploratory geoprobe borings were drilled in an effort to define the contact of 
the dredge sand fill material and native silt in the Holbrook Slough, and to identify the alignment of 
the abandoned 27-inch sewer pipeline (Figure 4). The results of this exploration provided a 
baseline delineation of the fill material within the slough, including mapping a depression in the silt 
ridge south of the inferred location of the 27-inch sewer outfall. The location of the 27-inch sewer 
pipeline was not identified during this phase of exploration. Due to limiting factors associated with 
geoprobe sampling methodology, sample recovery was observed to be poor and the exact elevation 
of the dredge sand/silt contact was not determined. 

On June 24, 2002, 13 exploratory test pits were excavated parallel to the river between an elevation 
of 18 and 22 feet, and near the inferred confluence of the 27-inch sewer outfall and Holbrook 
Slough, to supplement the findings of the geoprobe exploration and to continue efforts to identify 
the alignment of the 27-inch sewer (Figure 5). The test pits allowed for better observations of sub­
surface conditions for the identification of the contact of the dredge sand and silt, and 
characterization of petroleum hydrocarbon impacts in the area of the former Holbrook Slough at 
the boundary between the Chevron and Conoco Phillips properties. Groundwater was observed to 
seep from the dredge sand fill in the test pits at a slow rate (less than 1 gallon per minute), with an 
increase in flow to moderate rates (1 to 3 gallons per minute) at lower elevations where it is 
influenced by the river. SPH was only encountered in the dredge sand fill extending from the base 
of the rip rap slope, and measurable thicknesses of SPH were only encountered in test pits 
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completed at the base of the slope. The native silt was not observed to be impacted by petroleum 
hydrocarbons and was observed to be moist. These observations indicated that groundwater 
encountered in the dredge sand fill is perched above the native silt, and that SPH is confined to the 
channel of the historic Holbrook Slough. The alignment of the abandoned 27-inch sewer pipeline 
was not identified during this phase of exploration; however, pieces of vitreous clay pipe were 
encountered and were suspected to be remnants of the sewer line replaced by the 27-inch sewer. 

Six soil samples were collected from the dredge sand at the contact with the native silt for 
laboratory analyses of gasoline range petroleum hydrocarbons by North West Method NWTPH­
Gx, and diesel range petroleum hydrocarbons by North West Method NWTPH-Dx, and volatile 
organic compounds (VOC's) by Environmental Protection Agency (EPA) Method 8260B. The 
analytical results are summarized in Tables 1 through 5. The analytical results showed detection 
diesel range petroleum hydrocarbons and VOC's in soil samples T-1, T-6, T-7 and T-8. Based on 
the results for soil samples T -1 and T -8, follow-up analyses were performed for polynuclear 
aromatic hydrocarbons (PAH's) by EPA Method 8270C SIM, heavy metals by EPA 6000/7000 
series Methods, and polychlorinated biphenyls (PCB's) by EPA Method 8082. 

The results of laboratory analysis showed the presence of diesel range petroleum hydrocarbons and 
associated fractions of VOC's and PAH's in T-1, T-6, T-7 and T-8. Low concentrations of 
gasoline range petroleum hydrocarbons were detected in T -6 and T-7, however, based on the 
setting where the impacts are present, these detections may be anomalous as a result of 
fractionation or degradation of the diesel range petroleum hydrocarbons. The follow-up analyses 
for heavy metals and PCBs showed no detection at or above the respective method detection limits. 
The analytical results for T-8 showed a detection of diesel range petroleum hydrocarbons at 20,600 
milligrams per kilogram (mg/kg). It was later observed that test pit 8 (where T-8 was collected) 
was excavated in the backfill ofthe Holbrook Trench recovery system. Because T-8 was collected 
from a trench backfill designed to intercept and impound SPH along an extended area, the 
analytical results probably do not accurately represent subsurface conditions and should not be 
utilized to assess SPH migration. The analytical results suggest that SPH is migrating through the 
dredge sand fill along the inferred alignment of the 27-inch sewer. 

In June 2002, 3 monitoring wells were installed in the beach area of the Conoco Phillips property 
(Figure 6). Well U-10 (4-inch diameter, 25 foot depth) was installed as a pump test well to 
determine potential infiltration for a recovery system, and wells U -11 and U -12 were installed to 
determine vertical groundwater flow. No SPH was observed in these wells. A pump test was 
initiated in U-10; however, after a short period the well was pumped dry. 

In August 2002, 5 additional exploratory test pits were excavated parallel to the river at an 
approximate surface elevation of 15 feet to assess subsurface conditions along the alignment of the 
proposed wall at the base of the rip rap slope (Figure 5). Petroleum hydrocarbon affected soil and 
perched groundwater were observed in the dredge sand fill material of the Holbrook Slough along 
the contact with the native silt, near the base of the Chevron rip rap slope on Conoco Phillips 
property. To test the feasibility of using a pneumatic belt skimmer to remove SPH, approximately 
47 tons of impacted soil was excavated from the area ofthe former 27-inch sewer outfall (Figure 
6). The excavation was backfilled with washed, 1- to 2-inch diameter, rounded drain rock to form 
a sump. Two temporary 12-inch diameter recovery sumps were installed in the drain rock to 
intercept SPH infiltration. SPH did not accumulate in the sumps, and the use of removal actions 
with a belt skimmer were considered unfeasible. Based on these investigations, a sheet pile wall 
with a top elevation of 16 feet was selected as the remedial option. 
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In February 2003, Chevron assigned this project to SAIC. During the spring runoff in April 2003, 
the river flow stages rose above the top of the Holbrook Trench recovery system. A sheen was 
observed contained in the boom area in the Willamette River. Stain on the rip rap slope indicated 
that SPH was seeping at a higher elevation than the top elevation of the proposed sheet pile wall. 
The proposed design was re-evaluated, and the top elevation of the wall was modified to 20 feet. 

The Holbrook Trench recovery system re-started in the summer of 2003 and was operated until 
December 2003 as a continued effort to mitigate SPH seepage. Since December 2003, SAIC has 
been performing weekly groundwater monitoring, maintenance of the passive recovery system, and 
maintaining the absorbent booms in the Willamette River. In February 2004, SAIC installed 
absorbent socks in the recovery sumps to remove SPH, and has been monitoring this system during 
the weekly site visits. During these site visits, the absorbent socks are removed from the sumps 
and are wringed out to recover any SPH that may have accumulated. Typically, about one gallon 
of SPH and water is recovered from the socks, which is subsequently transferred into a treatment 
system at the Chevron facility. 

Groundwater samples have been collected from select monitoring wells for analysis of benzene, 
toluene, ethyl-benzene and total xylene (BTEX) by EPA Method 8021, PAH's by EPA Method 
8270C SIM and total metals by EPA 6000/7000 Series Methods. A summary of the analytical 
results are presented in tables 6 through 9. A review of the analytical data and well measurements 
show that small amounts of SPH have been measured in B-7, and low concentrations of BTEX and 
PAH's have been detected in B-7, P-2, U-10, U-11 and U-12. Total metals have been detected in 
all of the wells in the monitoring network, and appear to be at concentrations with normal 
background levels. 

In July 2004, the Holbrook Trench recovery system was re-started, and IS operating at an 
approximate removal rate of 4 gallons per minute. 

3.0 PROPOSED PROJECT 

The sheet pile wall has been proposed as a remedial measure to eliminate seepage of SPH from the 
area of the 27-inch sewer outfall and the Holbrook Slough into the Willamette River, enhance 
recovery of SPH, and to control the flow of dissolved-phase petroleum hydrocarbons in 
groundwater to the river. Chevron and Conoco Phillips propose to replace the existing recovery 
system with a new sheet pile wall and SPH recovery system that has been designed to encompass 
the mouth of the historic Holbrook Slough and for continuous operation that will not be affected by 
river flow stages. 

3.1 New Wall Design 

The sheet pile wall was engineered and designed by RSV Engineering Incorporated. The concept 
of this design is to eliminate SPH migration through the dredge sand fill in the Holbrook Slough by 
driving the steel sheet piles through the fill and embedding the bottom into the underlying silt 
ridge. A copy of the design plans are provided in Attachment A, and the design details are 
discussed below. 

The design of the proposed sheet pile wall is presented on 10 sheets in the attached plan set. Sheets 
1 and 2 contain general information about the project location and construction details. Additional 
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Project Notes on Sheet 2 specify acceptable construction materials that may be used, including 
sheet pile make and model, use of watertight seals, and the gradation of sand backfill in the 
collection trenches. Sheet 3 illustrates the area of the project Site, showing the location of the 
Willamette River, surrounding terminals and docks, 60-inch storm sewer, and the approximate 
location of the 27-inch sewer. Sheet 4 shows the existing site features including the property 
boundaries, the ordinary high water mark at an elevation of 16 feet, the chevron rip rap slope, and 
the location of the existing Holbrook Trench recovery system. 

Sheets 5 and 6 show the alignment and cross section of the proposed sheet pile wall. The wall 
would consist of two sections, with one section extending between Bends A and C (northern 
section), and the other section extending between Bends D and E (southern section). The northern 
section would be constructed of 25 foot long sheet piles along a 160 foot long alignment. The 
sheets would be driven from an approximate surface elevation between 14 and 20 feet, through the 
dredge sand fill, and would be embedded in approximately 15 feet of native silt with a bottom 
elevation of -5 feet. The top ofthis section ofthe wall would be at an elevation of20 feet, with the 
sheet piles extending approximately 7 feet above ground surface between Bends A and B, and 
would gradually match the existing grade between Bends B and C. The southern wall section 
would be constructed of20 foot long sheet piles in a 105 foot long alignment. The top of the sheets 
would be driven to the ground surface at an elevation of 16 feet, through the dredge sand fill and 
embedded in the native silt that would be encountered at an elevation between 11 and 4, and would 
have a bottom elevation of -4 feet. 

Sheets 7 and 8 show the collection trench details for both sections of the wall, including vaults and 
sumps, drainage pipes, fill details, and groundwater release conduits. A trench will be excavated 
on the up gradient side of both wall sections to intercept SPH and impacted groundwater migrating 
through the dredge sand fill towards the Willamette River. The trenches will be sloped towards a 
collection sump that will have two 12-inch diameter PVC extraction sumps that will be completed 
at finished ground surface with 24-inch concrete vaults. A 4-inch diameter perforated pipe will be 
placed in the bottom of the trench to enhance drainage towards the extraction sumps, and the 
trenches will be backfilled with sand to two feet below ground surface. Three 4-inch diameter 
PVC maintenance sumps will be attached to the perforated drainage pipe at various distances from 
the extraction sumps that will be completed at finished ground surface with 12-inch concrete 
vaults. Groundwater release conduits will be installed in the collection sumps to provide a 
drainage pathway that may be opened at some time in the future for post-remediation monitoring. 
The top of the trenches will be capped with multi-dimensional rip rap to match the surrounding 
surface. A non-woven geotextile fabric will be placed around the sand fill to prevent sediment 
flow that may decrease its desired drainage properties. As shown on Sheet 7, the length of the 
trench in the northern wall section will be 160 feet long, with the bottom of the collection trench at 
an elevation of 10 feet, and the bottom of the collection sump at an elevation of 3 feet. Because the 
sheet pile wall will extend up to 7 feet above existing ground surface, the down slope side of the 
wall will be covered with multi-dimensional rip rap to match the existing surface. Sheet 8 shows 
the length of the collection trench behind the south wall section to be 105 feet long, with the 
bottom elevation of the trench at 6 feet and the bottom elevation of the collection sump at 3 feet. 
Recovery systems would be installed in the extraction sumps remove any SPH or impacted 
groundwater that collects in the trenches. The recovery systems would be connected to a redundant 
network of effluent pipelines, that will allow the capability for groundwater treatment at 
compounds located at either the Chevron terminal or Conoco Phillips terminal. 
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Sheet 9 illustrates the final grading around the northern wall section. Fill will be placed to match 
the top elevation of the wall 20 feet, and will cover the existing Chevron rip rap slope to complete 
it as a flat area. The down slope side of the protruding sheet pile wall will be covered with multi­
dimensional rip rap, with the base of this fill section founding on the slope between the base of the 
wall and the 13 foot elevation contour (Figure 9). Sheet 10 specifies erosion control materials and 
methods that will be utilized for this project. A silt fence will be properly notched into the ground 
surface, and will encompass the down slope area of the project site. The base of the silt fence will 
be at an approximate elevation of 13 feet. The silt fence will wrap around the north side of the 
project area and to connect with the base of the Chevron rip rap slope, and will wrap around the 
southern portion of the project area below the Conoco Phillips dock and will extend up-slope to an 
approximate elevation of 25 feet. 

4.0 SCHEDULE 

Chevron and Conoco Phillips would like to begin work on this project as soon as possible, in order 
to have it installed by October 2004. 

5.0 CONCLUSION 

Chevron and Conoco Phillips are requesting DEQ approval to install a sheet pile wall as a source 
control measure under DEQ Consent Order WMCSR-NWR-94-06. The installation of this wall 
will replace the existing Holbrook Trench recovery system and eliminate seepage of SPH from the 
area of the 27-inch sewer outfall and the Holbrook Slough into the Willamette River, enhance 
recovery of SPH, and to control the flow of dissolved-phase petroleum hydrocarbons in 
groundwater to the river. During high river flow events, SPH and dissolved phase petroleum 
hydrocarbons could migrate into the Willamette River. The proposed sheet pile wall will meet the 
DEQ requirements for upland source control of contaminants to the Willamette River. In addition, 
the mitigation of the SPH seeps will help protect, conserve, enhance, and maintain the natural, 
scenic, historical, economic, and recreational qualities of lands along Portland's rivers and it 
provides for a more aesthetically pleasing environment along the Willamette River. 

6.0 LIMITATIONS 

This proposal has been prepared by Science Applications International Corporation (SAIC) for the 
sole and exclusive use of Chevron. This proposal is not intended for use or reliance by any other 
party. Any other person or entity obtaining, using, or relying on this proposal hereby 
acknowledges that they do so at their own risk, and that SAIC shall have no responsibility or 
liability for the consequences thereof. This proposal is intended to be used in its entirety. Taking 
or using in any way excerpts from this proposal is not permitted. Excerpts, which are taken out of 
context, run the risk of being misinterpreted and are, therefore, not representative ofthe findings of 
this assessment. 

In preparing this proposal, SAIC has relied on verbal and written information provided by 
secondary sources and interviews. Because the assessment consisted of evaluating a limited supply 
of information, SAIC may not have identified all potential items of concern and/or discrepancies. 
SAIC has made no independent investigations concerning the accuracy or completeness of the 
information relied upon. SAIC cannot and does not guarantee the authenticity or reliability of the 
information on which conclusions and judgments in this proposal are based. In addition, 
conclusions and judgments may be formed based on conditions at the time of the assessment not 
being representative ofthe manner in which business is conducted, past business practices, and/or 
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changing conditions since the time of the on-site part of the assessment. To the extent that SAIC 
has, in whole or in part, based any conclusions or judgments in this proposal on such information, 
the conclusions and judgments are contingent on the validity of the information provided. A full 
and complete determination as to whether or not the subject property is free from environmental 
contamination cannot be made under the scope of this investigation, SAIC is not making such a 
determination, either expressed or implied, in this proposal and any such reliance by Chevron is at 
Chevron's own risk. 

SAIC warrants only that project activities under this contract have been performed, within the 
parameters communicated by Chevron, with that degree of skill and judgment normally exercised 
by recognized professional firms performing services of a similar nature and that SAIC has 
documented findings in an objective and technically defensible manner. SAIC specifically 
disclaims and client waives any expressed or implied standards, guarantees, or warranties, 
including but not limited to warranties of merchantability or fitness for a particular purpose, custom 
or usage, or otherwise as to any goods or services that are the subject of this contract. 
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TABLE 1 
SUMMARY OF SOIL ANALYTICAL DATA FROM JUNE 2002 TEST PITS- TPH 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Sample Location Sample TPH-G TPH-D TPH-0 
(depth in feet) Date (mg/kg) (mg/kg) (mg/kg) 

T-1 6/24/02 <20.0 6,940 <100 
T-4 6/24/02 <20.0 <50.0 <100 
T-5 6/24/02 <20.0 <50.0 <100 
T-6 6/24/02 189 941 <100 
T-7 6/24/02 329 2,670 <100 
T-8 6/24/02 <20.0 20,600 <100 

Notes: 
mk!kg = milligrams per kilogram (parts per million) 
"<" = Indicates analyte not detected above detection limit shown 
TPH-G =Total Petroleum Hydrocarbons as Gasoline by Northwest 
Method NWTPH -Gx. 
TPH-D =Total Petroleum Hydrocarbons as Diesel Fuel by Northwest 
Method NWTPH-Dx. 
TPH-0 =Total Petroleum Hydrocarbons as Heavy Oil by Northwest 
Method NWTPH-Dx. 
BOLD= Analyte detected above the method reporting limit 
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TABLE2 
SUMMARY OF SOIL ANALYTICAL DATA FROM JUNE 2002 TEST PITS- VOCs 

Chevron Will bridge Distribution Center 
Portland, Oregon 

T-1 T-4 T-5 
6/24/02 6/24/02 6/24/02 

Analyte (ug/kg) (ug/kg) (ug/kg) 

Benzene <500 <100 <100 
Toluene <500 <100 <100 

Ethy lbenzene <500 <100 <100 
Total Xylenes <1500 <300 <300 

1 ,2-Dibromoethane <500 <100 <100 
1 ,2-Dichloroethane <500 <100 <100 

1 ,2,4-Trimethy lbenzene <500 <100 <100 
1 ,3,5-Trimethy lbenzene <500 <100 <100 

I sop ropy lbenzene 1140 <200 <200 
MTBE <500 <100 <100 

n-Butylbenzene 2740 <500 <500 
n-Propy 1 benzene 3710 <100 <100 

Naphthalene <1000 <200 <200 
Methylene Chloride <2500 <500 <500 
p-Isopropy ltoluene <1000 <200 <200 
sec-Buty 1 benzene 974 <100 <100 
tert-Butylbenzene <500 <100 <100 

Other VOCs ND ND ND 
Notes: 
ug/kg =micrograms per kilogram (parts per billion) 
MTBE =Methyl tert-butyl ether 

T-6 T-7 
6/24/02 6/24/02 
(ug/kg) (ug/kg) 

<100 <100 
<100 <100 
<100 <100 
<300 <300 
<100 <100 
<100 <100 
<100 <100 
<100 <100 
454 773 

<100 <100 
1020 3060 
1860 3630 
<200 <200 
<500 <500 
<200 426 
301 819 

<100 185 
ND -

Volatile Organic Compound (VOC) analysis by EPA Method 8260B 
- =Not available or not applicable 
"<" = Indicates analyte not detected above detection limit shown 
BOLD = Analyte detected above the method reporting limit 
ND = Not detected above method reporting limits 

T-8 
6/24/02 
(ug/kg) 

<100 
<100 
<100 
<300 
<100 
<100 
<100 
<100 
494 

<100 
2420 
1110 
<200 
<500 
<200 
1570 
205 
ND 
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TABLE3 
SUMMARY OF SOIL ANALYTICAL DATA FROM JUNE 2002 TEST PITS- PAHs 

Chevron Willbridge Distribution Center 
Portland, Oregon 

T-1 T-8 
6/24/02 6/24/02 

Analyte (ppb) (ppb) 

Acenaphthene <670 1,130 
Acenaphthy lene <670 <670 

Anthracene 469 1,060 
Benzo(a)anthracene <134 <134 

Benzo(a)pyrene <134 <134 
Benzo(b )fluoranthene <134 <134 
Benzo(g,h,i)pery lene <134 <134 
Benzo(k)fluoranthene <134 <134 

Chrysene <134 146 
Dibenzo(a,h)anthracene <134 <134 

Fluoranthene 143 <670 
Fluorene 3,370 4,530 

Indeno(1,2,3-cd)pyrene <134 <134 
Naphthalene <1,340 <3,350 
Phenanthrene 4,150 5,640 

Pyrene 142 820 
Notes: 
ug/kg = micrograms per kilogram 
P AH = Polynuclear Aromatic Hydrocarbons by EPA Method 
8270M-SIM. 
"<" = Indicates analyte not detected above detection limit shown 
BOLD= Analyte detected above the method reporting limit 
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TABLE4 
SUMMARY OF SOIL ANALYTICAL DATA FROM JUNE 2002 TEST PITS- METALS 

Chevron Will bridge Distribution Center 
Portland, Oregon 

T -1 T-8 
6/24/02 6/24/02 

Analyte (mglkg) (mglkg) 

Arsenic 2.30 2.61 
Barium 145 77.3 

Cadmium <0.439 <0.424 
Chromium 27.5 16.6 

Lead 12.9 12.9 
Mercury <0.0862 <0.0862 
Selenium <0.439 <0.424 

Silver <0.439 <0.424 
Notes: 
mklkg =milligrams per kilogram (parts per million) 
ND =Not detected above method reporting limits 
"<" =Indicates analyte not detected above detection limit 
shown 
Total Metals analysis by EPA 6000/7000 Series Methods 
BOLD =detected above Method Reporting Limit 
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TABLES 
SUMMARY OF SOIL ANALYTICAL DATA FROM JUNE 2002 TEST PITS- PCBs 

Chevron Willbridge Distribution Center 
Portland, Oregon 

T-1 T-8 
6/24/02 6/24/02 

Analyte (ug!kg) (ug!kg) 

Aroclor 1016 <67.0 <67.0 
Aroclor 1221 <134 <134 
Aroclor 1232 <67.0 <67.0 
Aroclor 1242 <67.0 <67.0 
Aroclor 1248 <67.0 <67.0 
Aroclor 1254 <67.0 <67.0 
Aroclor 1260 <67.0 <67.0 

Notes: 
ug!kg = micrograms per kilogram (parts per million) 
PCB = Polychlorinated Biphenyl by EPA Method 8082 
"<" = Indicates analyte not detected above detection limit 
shown 
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TABLE6 
SUMMARY OF GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Depth to SPH SPH 
Well I.D. Date Depth to SPH Thickness Groundwater Recovered* 

(TOC) Gauged Groundwater (feet) (feet) Elevation (gallons) 

B-1 2/14/2000 16.82 NP - 17.86 NA 
(34.68) 5/22/2000 17.05 NP - 17.63 NA 

8/22/2000 17.48 NP - 17.20 NA 
11/27/2000 17.82 NP - 16.86 NA 
2/20/2001 17.71 NP - 16.97 NA 
5/15/2001 17.68 NP - 17.00 NA 
9/18/2001 18.01 NP - 16.67 NA 
12/20/2001 17.10 NP - 17.58 NA 
3/13/2002 16.77 NP - 17.91 NA 
6/24/2002 17.32 NP - 17.36 NA 
9/26/2002 17.74 NP - 16.94 NA 
12/20/2002 17.57 NP - 17.11 NA 
3/17/2003 16.97 NP - 17.71 NA 
6/26/2003 17.24 NP - 17.44 NA 

B-7 2/14/2000 18.33 NP - 17.40 0.1 
(35.73) 5/22/2000 18.60 NP - 17.13 NA 

8/22/2000 19.31 19.30 0.01 16.43 0.1 
11/27/2000 19.47 sheen - 16.26 NA 
2/20/2001 19.37 NP - 16.36 NA 
5/15/2001 19.36 sheen - 16.37 NA 
9/19/2001 19.74 NP - 15.99 NA 
12/20/2001 18.30 NP - 17.43 NA 
3/15/2002 18.28 NP - 17.45 NA 
9/23/2002 18.79 18.78 0.01 16.95 NA 
12/19/2002 19.78 19.79 0.01 15.96 NA 
3/19/2003 18.58 18.57 0.01 17.16 NA 

B-9 2/14/2000 16.29 16.20 0.09 19.35 0.0 
(35.57) 5/22/2000 16.90 NP - 18.67 NA 

8/22/2000 17.48 NP - 18.09 NA 
11/27/2000 17.29 NP - 18.28 NA 
2/20/2001 17.41 NP - 18.16 NA 
5/15/2001 17.04 NP - 18.53 NA 
9/19/2001 17.84 NP - 17.73 NA 
12/20/2001 15.92 NP - 19.65 NA 
3/5/2002 15.92 NP - 19.65 NA 
9/23/2002 17.75 NP - 17.82 NA 
12/19/2002 17.28 NP - 18.29 NA 
3/19/2003 16.18 NP - 19.39 NA 
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TABLE6 
SUMMARY OF GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Depth to SPH SPH 
Well I.D. Date Depth to SPH Thickness Groundwater Recovered* 

(TOC) Gauged Groundwater (feet) (feet) Elevation (gallons) 

B-20 2/14/2000 16.62 NP - 16.70 NA 
(33.32) 5/22/2000 16.93 NP - 16.39 NA 

8/22/2000 17.78 NP - 15.54 NA 
11/27/2000 17.99 sheen - 15.33 NA 
2/20/2001 17.79 sheen - 15.53 NA 
5/15/2001 17.89 NP - 15.43 NA 
9/19/2001 18.40 NP - 14.92 NA 
12/20/2001 16.61 NP - 16.71 NA 
3/15/2002 16.45 NP - 16.87 NA 
9/23/2002 18.27 NP - 15.05 NA 
12/19/2002 18.22 NP - 15.10 NA 
3/19/2003 15.96 NP - 17.36 NA 

B-32 2/14/2000 16.37 NP - 17.86 NA 
(34.23) 5/22/2000 26.84 NP - 7.39 NA 

8/22/2000 17.65 NP - 16.58 NA 
11/27/2000 17.93 NP - 16.30 NA 
2/20/2001 17.71 NP - 16.52 NA 
5/15/2001 17.74 NP - 16.49 NA 
9/19/2001 18.17 NP - 16.06 NA 
12/20/2001 16.74 NP - 17.49 NA 
3/15/2002 16.55 NP - 17.68 NA 
9/23/2002 18.32 18.32 Sheen 15.91 NA 
12/19/2002 18.15 NP - 16.08 NA 
3/19/2003 16.83 NP - 17.40 NA 

B-35 2/14/2000 15.71 NP - 17.85 NA 
(33.56) 5/22/2000 16.00 NP - 17.56 NA 

8/22/2000 16.36 NP - 17.20 NA 
11/27/2000 16.71 NP - 16.85 NA 
2/20/2001 16.65 NP - 16.91 NA 
5/15/2001 15.56 NP - 18.00 NA 
9/18/2001 16.90 NP - 16.66 NA 
12/20/2001 15.95 NP - 17.61 NA 
3/13/2002 15.70 NP - 17.86 NA 
6/24/2002 16.22 NP - 17.34 NA 
9/26/2002 16.64 NP - 16.92 NA 
12/20/2002 16.48 NP - 17.08 NA 
3/17/2003 15.91 NP - 17.65 NA 
6/26/2003 16.13 NP - 17.43 NA 
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TABLE6 
SUMMARY OF GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Depth to SPH SPH 
Well I.D. Date Depth to SPH Thickness Groundwater Recovered* 

(TOC) Gauged Groundwater (feet) (feet) Elevation (gallons) 

IT-W 2/14/2000 17.46 NP - 18.53 NA 
(35.99) 5/22/2000 17.75 NP - 18.24 NA 

8/22/2000 18.17 NP - 17.82 NA 
11/27/2000 18.51 NP - 17.48 NA 
2/20/2001 18.43 NP - 17.56 NA 
5/15/2001 18.33 NP - 17.66 NA 
9/18/2001 18.68 NP - 17.31 NA 
12/20/2001 17.76 NP - 18.23 NA 
3/13/2002 17.50 NP - 18.49 NA 
6/24/2002 17.98 NP - 18.01 NA 
9/26/2002 18.40 NP - 17.59 NA 
12/20/2002 18.28 NP - 17.71 NA 
3/17/2003 17.70 NP - 18.29 NA 
6/26/2003 17.94 NP - 18.05 NA 

P-2 2/14/2000 4.18 NP - 13.67 NA 
(17.85) 5/22/2000 4.66 NP - 13.19 NA 

8/22/2000 5.27 NP - 12.58 NA 
11/27/2000 5.28 NP - 12.57 NA 
2/20/2001 5.32 NP - 12.53 NA 
5/15/2001 5.18 NP - 12.67 NA 
9/18/2001 5.50 NP - 12.35 NA 
12/20/2001 4.21 NP - 13.64 NA 
3/13/2002 4.40 NP - 13.45 NA 
6/24/2002 3.26 NP - 14.59 NA 
9/26/2002 5.74 NP - 12.11 NA 
12/20/2002 5.93 NP - 11.92 NA 
3/17/2003 4.84 NP - 13.01 NA 
6/26/2003 5.31 NP - 12.54 NA 

NOTES: 
NP =No measurable product 
NA = Not Applicable 
NM = Not Measured 
NR =None Recovered 
* = SPH Recovered for latest quarter monitored 
- =No measurable product thickness 
Groundwater elevations for wells with product thicknesses have been corrected using 0.8 
GWE = TOC -(DTW- (0.8 x DTP- DTW)) Where 0.8 =The density of the SPH 
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TABLE 7 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Well Date Benzene Ethy lbenzene Toluene Xylenes 

Identification Sampled (flg/1) (flg/1) (flg/1) (flg/1) 

B-7 02/18/00 ND ND 20.1 44.8 
05/23/00 ND 1.41 0.678 1.22 

dup 05/23/00 ND 1.06 0.691 ND 
08/25/00 NS/F NS/F NS/F NS/F 
11/30/00 NS/S NS/S NS/S NS/S 
02/22/01 0.690 ND 0.736 ND 
05/17/01 ND ND 0.700 ND 
03/20/03 ND ND 0.740 ND 
09/29/03 <0.500 <0.500 0.870 1.93 
03/30/04 <0.500 <0.500 0.750 <1.00 

B-9 05/23/00 ND 0.737 0.535 ND 
08/25/00 ND ND ND ND 
11/30/00 ND ND ND ND 
02/22/01 ND ND ND ND 
05/17/01 ND ND ND ND 
09/19/01 ND 0.913 ND ND 
03/21/02 ND ND ND ND 
09/24/02 ND ND ND ND 
03/20/03 ND ND ND ND 
03/30/04 <0.500 <0.500 0.560 <1.00 

B-20 03/20/03 ND ND ND ND 
09/29/03 <0.500 <0.500 <0.500 1.38 
03/30/04 <0.500 <0.500 <0.500 <1.00 

B-32 03/20/03 ND ND ND ND 
09/29/03 <0.500 0.636 <0.500 <1.00 
03/29/04 <0.500 <0.500 <0.500 <1.00 

B-35 02/17/00 31.6 11 13.5 27.4 
05/26/00 194 12.5 16.3 39.8 
08/28/00 287 8.42 15.3 ND 
11/29/00 384 12.0 17.0 30.2 
02/23/01 45.6 12.4 4.87 20.5 
05/17/01 15.2 5.62 4.32 7.99 
09/20/01 58.0 9.78 3.31 15.9 
03/14/02 34.1 2.41 15.8 11.4 
09/26/02 95.8 14.0 11.3 26.3 
03/18/03 8.11 1.42 6.39 3.20 
09/25/03 66.7 3.74 7.41 19.2 
03/30/04 15.1 6.49 1.39 13.0 

P-2 03/17/03 ND ND 0.534 ND 
09/25/03 <0.500 0.823 <0.500 <1.00 
03/30/04 0.540 <0.500 <0.500 <1.00 

U-10 03/18/03 ND ND ND ND 
09/25/03 <0.500 <0.500 <0.500 <1.00 
03/30/04 0.680 <0.500 2.08 4.01 
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TABLE 7 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS- BTEX COMPOUNDS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Well Date Benzene Ethy lbenzene Toluene Xylenes 

Identification Sampled (flg/1) (flg/1) (flg/1) (flg/1) 

U-11 03/18/03 ND ND ND ND 
09/25/03 1.74 1.04 1.37 1.74 
03/30/04 <0.500 <0.500 <0.500 <1.00 

dup 03/30/04 0.650 <0.500 1.93 3.26 
U-12 03/18/03 5.30 0.642 2.12 3.72 

09/25/03 <0.500 <0.500 0.563 2.00 
03/30/04 <0.500 <0.500 <0.500 <1.00 

Notes: 
2/00 and 5/00 data from IT Corporation 
8/00, 11/00, 2/01 and 5/01 data from KHM Environmental Management, Inc. 
NS/F = Not sampled floating product present 
NS/S = Not sampled sheen present 
11gll = Micrograms per Liter (parts per billion) 
ND = Not detected at or above detection limit 
< = Indicates analyte not detected above detection limit shown 
BTEX analysis by USEP A Method 8021B 
dup* =duplicate for B-30 submitted as blind duplicate labeled as B-50 
dup**= duplicate for B-30 submitted as blind duplicate labled as B-31 
dup*** =duplicate for B-30 submitted as blind duplicate labeled as B-99 
TB-LB = trip blank 
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Well Date 
I.D. Sampled (!lg/1) (!!gil) 

B-7 02/18/00 5.22 ND 
05/23/00 ND ND 

dup 05/23/00 ND ND 
08/25/00 NS/F NS/F 
11/30/00 NS/S NS/S 
02/22/01 1.33 ND 
05/17/01 0.934 ND 
03/20/03 ND ND 
09/29/03 2.12 ND 
03/30/04 1.95 <0.200 

B-9 02/18/00 NS/F NS/F 
05/23/00 ND ND 
08/25/00 2.60 ND 
11/30/00 0.700 ND 
02/22/01 1.78 ND 
05/17/01 1.50 ND 
09/19/01 1.08 0.240 
03/21/02 ND ND 
09/24/02 1.40 ND 
03/20/03 0.242 ND 
09/30/03 1.29 ND 
03/30/04 0.964 <0.300 

B-20 03/20/03 0.322 ND 
09/29/03 1.52 ND 
03/30/04 1.07 <0.200 
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TABLE 8 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - PAH COMPOUNDS 

ChevronTexaco ConocoPhillips Terminals-
Portland, Oregon 
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(!lg/1) (!lg/1) (!lg/1) (!lg/1) (!!gil) (!lg/1) (!lg/1) (!lg/1) (!lg/1) (!!gil) 

ND ND ND ND ND ND 0.528 ND 7.26 16.3 
ND ND ND ND ND ND ND ND ND 17.2 
ND ND ND ND ND ND ND ND ND 20.9 

NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
ND ND ND ND ND ND ND ND ND 4.64 
ND ND ND ND ND ND ND ND ND 2.59 
ND ND ND ND ND ND ND ND ND ND 

0.287 ND ND ND ND ND ND ND ND 7.74 
0.436 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 7.73 
NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
ND ND ND ND ND ND ND ND ND 7.43 
ND ND ND ND ND ND ND ND ND 8.40 

0.600 0.460 0.240 0.400 ND ND ND ND ND 6.70 
ND ND ND ND ND ND ND ND ND 6.20 
ND ND ND ND ND ND ND ND ND 4.60 
ND ND ND ND 0.120 ND ND 0.100 ND 4.00 
ND ND ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND ND 5.09 
ND ND ND ND ND ND ND ND ND 0.508 
ND ND ND ND ND ND ND ND ND 4.38 

<0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 3.10 
ND ND ND ND ND ND ND ND ND 0.577 
ND ND ND ND ND ND ND ND ND 6.86 

<0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 3.81 

I 
M (!) 

(!) ::::: C'f ::::: (!) 
(!) (!) ..... ,........ ::::: ..s:: '-" (!) ~ ...... 

0 ..... -B ::::: (!) 

::::: :>-. ro ::::: 0... ..s:: ::::: (!) (!) 

'"d ~ 0... (!) ..... 
:::::'"0 ro ..s:: :>-. 

........ u z p., p., 

(!!gil) (!lg/1) (!lg/1) (!!gil) 

ND ND 17.6 0.962 
ND ND 13.6 ND 
ND ND 15.8 ND 

NS/F NS/F NS/F NS/F 
NS/S NS/S NS/S NS/S 
ND ND 2.82 ND 
ND ND 0.564 ND 
ND ND ND ND 
ND ND 6.11 ND 

<0.200 <1.60 5.95 <0.200 
NS/F NS/F NS/F NS/F 
ND ND 1.3 ND 
ND ND 1.33 ND 
ND 0.780 0.200 0.160 
ND ND 0.528 ND 
ND ND 0.386 ND 

0.100 0.260 0.780 0.100 
ND ND ND ND 
ND ND 0.358 ND 
ND ND ND ND 
ND ND 0.265 ND 

<0.200 <1.50 0.951 0.234 
ND ND ND ND 
ND ND 4.27 ND 

<0.200 <1.50 0.988 <0.200 
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(!) 

(!) ::::: 
::::: (!) 

>-, (!) 

..s:: ..s:: ...... ...... ..s:: ..s:: 
0... 0... 
ro ro 
::::: ::::: 
(!) (!) 
u u 
~ ~ 

Well Date 
I.D. Sampled (!lg/1) (!!gil) 

B-32 03/20/03 ND ND 
09/29/03 ND ND 

B-35 02/17/00 11 ND 
05/26/00 ND ND 
08/28/00 6.77 ND 
11/29/00 2.84 0.360 
02/23/01 8.44 ND 
05/17/01 4.34 ND 
09/20/01 2.92 0.360 
03/14/02 3.02 ND 
09/26/02 4.76 ND 
03/18/03 3.46 ND 
09/25/03 5.36 ND 
03/30/04 3.52 <0.200 

P-2 03/17/03 2.61 ND 

9/25/03 2 1.93 ND 

03/30/04 1.97 <0.200 
U-10 03/18/03 ND ND 

09/25/03 ND ND 
03/30/04 <0.0200 <0.0200 

U-11 03/18/03 0.711 ND 
09/25/03 1.45 ND 
03/30/04 1.73 <0.200 

11.xls 

TABLE 8 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - PAH COMPOUNDS 

ChevronTexaco ConocoPhillips Terminals-
Portland, Oregon 

::::-- ~ (!) 
(!) (!) ..s:: 

(!) ::::: ..s::~ ::::: ro~ ::::: 
::::: (!) 

~(!) ~(!) '-" 
(!) (!) 

~ ::::: ~ bij (!) ::::: ..s:: (!) ro (!) ro .D..S:: (!) ~..s:: ::::: 0 (!) ...... (!) 
u '-" '-" '-"1:! '-" '-"1:! ::::: ::::: ro u (!) ::::: (!) N u 
..... 0 ro 0 ::::: o ro 0 (!) o ro rJ) ::::: ro ro (!) 

..s:: N ;.... N N ;.... N ,........ N ;.... c (!) ..... ..... ..... 
(!) 0 0 ...... :::..s=: ::::: ..... ::::: 0 ::::: c ::::: 0 .D ..s:: ;:::: ;:::: ::::: (!) 1:! (!) :>-. (!) ;:::: (!) (!) (!) ;:::: ..s:: 5 1:! 

~ ~ ro ~ 0... ~~:;=: ~ 0... ~~:;=: u ro ~ ~ 

(!lg/1) (!lg/1) (!lg/1) (!lg/1) (!!gil) (!lg/1) (!lg/1) (!lg/1) (!lg/1) (!!gil) 

ND ND ND ND ND ND ND ND ND 0.161 
ND 0.114 0.112 0.114 ND 0.114 0.188 ND 0.557 1.06 
5.15 1.19 ND ND ND ND 1.1 ND 8.29 30 
2.61 ND ND ND ND ND ND ND 2.93 22.5 

0.807 0.123 ND ND ND ND 0.127 ND 1.12 13.7 
0.520 0.240 ND ND ND ND 0.200 ND 1.46 6.30 
ND 0.304 ND 0.102 ND ND 0.330 ND ND 16.2 

0.493 0.103 ND ND ND ND 0.106 ND 0.692 11.3 
0.680 0.200 ND 0.120 ND ND 0.200 ND 1.20 6.74 
0.620 ND ND ND ND ND ND ND 0.844 7.62 
0.740 0.109 ND ND ND ND ND ND 1.00 11.6 
0.493 ND ND ND ND ND ND ND 0.578 14.3 
0.779 ND ND ND ND ND ND ND 0.884 10.2 
0.456 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 0.419 7.21 
ND ND ND ND ND ND ND ND ND 9.62 

ND ND ND ND ND ND ND ND ND 6.85 

<0.300 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 7.66 
ND ND ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND ND ND 

<0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 <0.0200 
ND ND ND ND ND ND ND ND ND 2.44 

0.229 ND ND ND ND ND ND ND 0.391 4.69 
0.395 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 0.610 5.29 

I 
M (!) 

(!) ::::: C'f ::::: (!) 
(!) (!) ..... ,........ ::::: ..s:: '-" (!) ~ ...... 

0 ..... -B ::::: (!) 

::::: :>-. ro ::::: 0... ..s:: ::::: (!) (!) 

'"d ~ 0... (!) ..... 
:::::'"0 ro ..s:: :>-. 

........ u z p., p., 

(!!gil) (!lg/1) (!lg/1) (!!gil) 

ND ND ND 0.108 
ND ND ND 0.498 
ND ND 35.8 4.33 
ND ND 20.7 1.73 
ND ND 8.35 0.584 
ND 1.22 7.16 0.760 
ND ND 17.3 1.15 
ND ND 5.50 0.425 
ND 1.00 10.0 0.700 
ND ND 6.78 0.468 
ND ND 9.41 0.570 
ND ND 7.51 0.434 
ND ND 8.86 0.399 

<0.200 <2.10 5.18 0.274 
ND ND 2.05 ND 

ND ND 4.23 ND 

<0.200 <1.70 3.28 <0.200 
ND 0.345 ND ND 
ND ND ND ND 

<0.0200 0.0302 <0.0200 <0.0200 
ND ND 0.951 ND 
ND ND 3.25 0.396 

<0.200 <2.60 4.32 0.821 
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TABLE 8 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - PAH COMPOUNDS 

ChevronTexaco ConocoPhillips Terminals-
Portland, Oregon 

(!) 

(!) ::::: 
::::: (!) ::::-- ~ (!) >-, (!) (!) ..s:: (!) (!) ::::: ..s::~ ::::: ro~ ::::: ..s:: ..s:: ::::: (!) 

~(!) ~(!) '-" 
(!) (!) ...... ...... ~ ::::: ~ bij (!) ::::: ..s:: ..s:: ..s:: (!) ro (!) ro .D..S:: (!) ~..s:: ::::: 0 (!) ...... (!) 

u '-" '-" '-"1:! '-" '-"1:! ::::: ::::: 0... 0... ro u (!) ::::: (!) N u ro ro ..... 0 ro 0 ::::: o ro 0 (!) o ro rJ) ::::: ro ro (!) 

::::: ::::: ..s:: N ;.... N N ;.... N -s N ;.... c (!) ..... ..... ..... 
(!) 0 0 (!) (!) ...... :::..s=: ::::: ::::: 0 ::::: ::::: 0 .D ..s:: 

u u ::::: (!) 1:! (!) ..... (!) ;:::: (!) (!) ;:::: ..s:: 1:! ;:::: ;:::: 
:>-. (!) 5 ~ ~ ~ ~ ro ~ 0... ~~:;=: ~ 0... ~~:;=: u ro ~ ~ 

Well Date 
I.D. Sampled (!lg/1) (!!gil) (!lg/1) (!lg/1) (!lg/1) (!lg/1) (!!gil) (!lg/1) (!lg/1) (!lg/1) (!lg/1) (!!gil) 

U-12 03/18/03 1.72 ND 0.308 ND ND ND ND ND ND ND 0.384 7.94 
09/25/03 0.277 ND 0.138 ND ND ND ND ND ND ND ND 1.25 
03/30/04 0.151 <0.0400 <0.0600 <0.0400 <0.0400 <0.0400 <0.0400 <0.0400 <0.0400 <0.0400 <0.0400 0.621 

NOTES: 
- = Not sampled, not analyzed, not applicable 
11gll = Micrograms per Liter (parts per billion) 
ND = Not detected at or above method detection limit 
< = Indicates analyte not detected above detection limit shown 
2/00 and 5/00 data from IT Corporation 
8/00, 11/00, 2/01 and 5/01 data from KHM Environmental Management, Inc. 
IT Corp Data recorded as reported in Second Quarter 2000 Report 
NS/F = Not sampled floating product present 
NS/S = Not sampled sheen present 
1 = Sample rerun outside of hold time due to low surrogate recovery reported in the initial sample as a result of an extraction error. 
2 = Sample ID was misidentified by the laboratory as D-2 
dup* =duplicate for B-30 submitted as blind duplicate labeled as B-50 
dup**= duplicate for B-30 submitted as blind duplicate labled as B-31 
dup***= duplicate for B-30 submitted as blind duplicate labeled as B-130 
PAHs by EPA Method 8270M-SIM 

ll.xls 

I 
M (!) 

(!) ::::: C'f ::::: (!) 
(!) (!) ..... ,........ ::::: ..s:: '-" (!) ~ ...... 

0 ..... -B ::::: (!) 

::::: :>-. ro ::::: 0... ..s:: ::::: (!) (!) 0... (!) ..... '"d ~ ro ..s:: :::::'"0 :>-. 
........ u z p., p., 

(!!gil) (!lg/1) (!lg/1) (!!gil) 

ND ND 3.91 0.541 
ND 0.231 1.59 ND 

<0.0400 <0.320 0.238 0.0434 
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Well 
I.D. 

B-7 

dup 

B-9 

B-20 

B-32 

B-35 

P-2 

U-10 

1l.xls 

TABLE 9 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Sample Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver Zinc 
Date (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) 

02/18/00 0.028 0.122 0.00107 0.0066 0.0134 0.00425 ND 0.00125 ND 0.0234 
05/23/00 0.0268 0.228 ND 0.0264 0.0441 0.0115 ND 0.00193 ND 0.0863 
05/23/00 0.0276 0.259 ND 0.0304 0.051 0.0137 ND 0.00211 ND 0.104 
08/25/00 NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F NS/F 
11/30/00 NS/S NS/S NS/S NS/S NS/S NS/S NS/S NS/S NS/S NS/S 
02/22/01 0.0310 0.0719 ND ND 0.00311 ND ND ND ND 0.00513 
05/17/01 0.0364 0.0587 ND ND 0.00157 ND ND ND ND ND 
03/20/03 0.0275 0.0642 ND ND 0.0209 ND ND ND ND ND 
09/29/03 0.0304 0.0815 ND 0.00278 0.00608 0.00121 ND 0.00132 ND 0.00782 
03/30/04 0.0303 0.0869 0.00138 0.00320 0.00647 0.00175 <0.000200 <0.00100 <0.00100 0.0135 
05/23/00 0.0177 0.139 ND 0.0176 0.0286 0.00848 ND 0.00123 ND 0.0616 
08/25/00 0.0116 0.0534 ND 0.00270 0.00750 0.00214 ND ND ND 0.0228 
11/30/00 0.0108 0.153 0.00149 0.0159 0.0354 0.0114 ND 0.00125 ND 0.0823 
02/22/01 0.0173 0.0460 ND ND 0.00213 ND ND 0.00127 ND ND 
05/17/01 0.0208 0.0706 ND 0.00444 0.00634 0.00241 ND ND ND 0.0161 
09/19/01 0.0161 0.0753 ND 0.00256 0.00993 0.00266 ND ND ND 0.0136 
03/21/02 0.0105 0.0488 ND 0.00257 0.00683 0.00398 ND ND ND 0.0506 
09/24/02 0.0185 0.0469 ND ND ND ND ND ND ND ND 
03/20/03 0.00992 0.0401 ND 0.00165 0.00421 0.00317 ND ND ND 0.0283 
09/30/03 0.00905 0.137 0.00136 0.00812 0.0285 0.0155 ND ND ND 0.0532 
03/30/04 0.0384 0.349 0.00382 0.0395 0.0991 0.0467 <0.000200 0.00147 <0.00100 0.331 
03/20/03 0.0107 0.0459 ND 0.00109 0.00389 ND ND ND ND 0.00501 
09/29/03 0.130 4.35 0.0494 0.808 1.14 0.643 0.000934 0.00840 ND 3.96 
03/30/04 0.00165 0.0417 <0.00100 0.00184 0.00508 0.00121 <0.00200 <0.00100 <0.00100 0.00910 
03/20/03 0.00367 0.0429 ND 0.00110 ND ND ND ND ND ND 
09/29/03 0.122 6.84 0.0170 1.04 1.64 1.15 0.000754 0.0190 ND 3.74 
03/29/04 0.00917 0.434 0.00202 0.0615 0.108 0.0387 0.000221 0.0224 <0.00100 0.215 
02/17/00 0.0602 0.480 0.00062 0.0893 0.122 0.0828 ND 0.00164 0.00021 0.311 
05/26/00 0.0102 0.116 ND 0.00786 0.0114 0.00264 ND 0.0013 ND 0.0233 
08/28/00 0.0377 0.128 0.00153 0.00467 0.00612 0.00643 ND ND ND 0.0339 
11/29/00 0.0468 0.131 ND 0.00316 0.00691 0.00619 ND 0.00212 ND 0.0208 
02/23/01 0.0347 0.0816 ND 0.00200 0.00380 0.00305 ND 0.00100 ND 0.0308 
05/17/01 0.0504 0.153 ND 0.0107 0.0141 0.0106 ND ND ND 0.0511 
09/20/01 0.0344 0.0901 ND 0.00178 0.00420 0.00160 ND ND ND 0.00632 
03/14/02 0.0335 0.308 ND 0.0463 0.0534 0.0298 ND 0.00139 0.00145 0.146 
09/26/02 0.0296 0.225 ND 0.0298 0.0314 0.0147 ND 0.00131 ND 0.0816 
03/18/03 0.0387 0.0958 ND 0.00155 0.00422 0.00277 ND ND ND 0.00700 
09/25/03 0.0517 0.132 ND 0.00334 0.00631 0.00536 ND ND ND 0.0171 
3/30/04 0.0291 0.135 <0.00100 0.0119 0.0149 0.00779 <0.000200 <0.00100 <0.00100 0.0152 

03/17/03 0.0111 0.0783 ND 0.00232 0.00722 0.00288 ND ND 0.00106 0.00979 

9/25/03 1 0.00966 0.116 ND 0.00443 0.0116 0.00553 ND 0.00109 ND 0.0137 
03/30/04 0.00805 0.131 <0.00100 0.00187 0.00447 0.00126 <0.000200 <0.00100 <0.00100 0.0123 
03/18/03 0.107 3.39 ND 0.313 0.403 0.176 0.000551 ND ND 1.22 
09/25/03 0.00975 0.196 ND 0.0132 0.0149 0.00904 ND ND ND 0.0493 
03/30/04 0.0316 0.128 <0.00100 0.00481 0.00573 0.0225 <0.000200 <0.00100 <0.00100 0.0288 
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TABLE 9 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS- TOTAL METALS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Well Sample Arsenic Barium Cadmium Chromium Copper 
I.D. Date (mg/1) (mg/1) (mg/1) 

U-11 03/18/03 0.00942 0.372 ND 
09/25/03 0.0343 0.0893 ND 
03/30/04 0.00679 0.363 <0.00100 

dup 03/30/04 0.0357 0.108 <0.00100 
U-12 03/18/03 0.0323 0.136 ND 

09/25/03 0.0418 1.91 ND 
03/30/04 0.00655 0.248 <0.00100 

Notes: 

ND- Not detected at laboratory reporting limits 
NS/F =Not sampled floating product present 
NS/S =Not sampled sheen present 

(mg/1) (mg/1) 

0.0297 0.0339 
0.00220 0.00287 
0.0341 0.312 

0.00400 0.00594 
0.00600 0.00711 

0.362 0.372 
0.0179 0.0233 

< = Indicates analyte not detected above detection limit shown 
mg/1 = milligrams per liter (parts per million) 
2/00 and 5/00 data from IT Corporation 

Lead 
(mg/1) 

0.0336 
0.00830 
0.0212 
0.0201 
0.0228 
0.302 
0.0220 

8/00, 11/00, 2/01 and 5/01 data from KHM Environmental Management, Inc. 
Sample locations are shown on Figure 2 
Analytical Reports are included in Attachment B 
dup* =duplicate for B-30 submitted as blind duplicate labeled as B-50 
dup**= duplicate for B-30 submitted as blind duplicate labeled as B-31 
dup***= duplicate for B-30 submitted as blind duplicate labeled as B-130 
1 = Sample ID was misidentified by the laboratory as D-2 
Total Metals Analysis by EPA 6000/7000 Series Methods 

1l.xls 

Mercury Selenium Silver Zinc 
(mg/1) (mg/1) (mg/1) (mg/1) 

0.000211 0.00153 ND 0.110 
ND 0.00101 ND 0.0124 

<0.000200 0.00165 <0.00100 0.103 
<0.000200 <0.00100 <0.00100 0.0292 

ND ND ND 0.0338 
0.000559 0.00480 ND 1.2 

<0.000200 0.00185 <0.00100 0.0728 
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Exploratory Date 
Boring or 

Test Pit ID 

Al 05/02 

A2 05/02 

A3 05/02 

A4 05/02 

A5 05/02 

A6 05/02 

A7 05/02 

13.xls 

APPENDIX A 
SUMMARY OF HISTORIC BORING AND TEST PIT LOGS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Depth Soil Description Photo-Ionization 

(feet) Detector Reading 
(ppm) 

0-4 Silty gravel with sand NA 
4-8 Silt, odor and sheen NA 

Total Depth= 8 feet below grade surface 
Moist soil encountered at ~4 feet below grade 
surface; no groundwater. 

0-0.5 Gravel cover NA 
0.5-3 Silty gravel with sand NA 
3-4 Silt, odor and sheen NA 

Total Depth = 4 feet below grade surface 
Groundwater not encountered 

0-0.5 Gravel cover NA 
0.5-3.5 Silty gravel with sand (refusal) NA 

Boring continued 5 feet south due to refusal 
3.5-4.5 Silty sand, odor NA 
4.5-8 Silt, no odor, moist 

Total Depth = 8 feet below grade surface NA 
Moist soil encountered at ~4.5 feet below 
grade surface, groundwater not encountered. 

0-0.5 Gravel cover NA 
0.5-3 Silty gravel with sand NA 
3-7 Sand (med-grained) trace fines, odor, sheen NA 
7-8 Sand, some silt, wet NA 
8-12 No recovery NA 

Total Depth= 12 feet below grade surface 
Wet soil encountered at ~ 7 feet below grade 
surface, groundwater not encountered. 

0-6.5 No soils collected, refusal at 6.5 feet below NA 
grade surface, groundwater not encountered. 
Total Depth= 6.5 feet below grade surface 

0-1.5 Gravel cover with some silty sand NA 
1.5-12 Sand, odor, wet at 7 feet NA 
12-16 Silt, no odor NA 

Total Depth= 16 feet below grade surface 
Wet soil encountered at 7 feet below grade 
surface, groundwater encountered at ~ 14 feet 
below grade surface. 

0-0.5 Gravel cover NA 
0.5-1.5 Silty gravel with sand NA 
1.5-4 Sand no odor, no sheen, damp NA 
4-8 Sand (med-grained), low recovery NA 
8-12 Silt, no odor, no sheen, moist NA 

Total Depth= 12 feet below grade surface 
Moist soil encountered at ~8 feet below grade 
surface, groundwater not encountered. 

Sample 
Collection 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
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Exploratory Date 
Boring or 

Test Pit ID 

B-9 05/02 

B-15 05/02 

B-19 05/02 

C-10 05/02 

C-13 05/02 

C-16 05/02 

13.xls 

APPENDIX A 
SUMMARY OF HISTORIC BORING AND TEST PIT LOGS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Depth Soil Description Photo-Ionization 

(feet) Detector Reading 
(ppm) 

0-0.5 Gravel cover NA 
0.5-3.5 Sand (med-grained) no odor, no sheen NA 
3.5-4.5 Silt, no odor, no sheen NA 
4.5-7 Sand, no odor, no sheen NA 
7-12 Silt, odor, 6" sand zone, slough NA 

Total Depth= 12 feet below grade surface 
Goundwater not encountered. 

0-0.5 Gravel cover NA 
0.5-5 Sand (med-grained) no odor, no sheen NA 
5-8 Silt, odor, no sheen, wet NA 

Total Depth = 8 feet below grade surface 
Wet soil encountered at ~5 feet below grade 
surface, groundwater not encountered. 

0-0.5 Gravel cover NA 
0.5-7.5 Sand (med-grained), no odor, no sheen, damp NA 
7.5-8.5 Sand (med-grained), with some silt, odor NA 
8.5-12 Silt, odor, moist NA 
12-16 No recovery NA 

Total Depth= 16 feet below grade surface 
Moist soil encountered at ~8.5 feet below grade 
surface, groundwater not encountered. 

0-0.5 Gravel cover NA 
0.5-8.5 Sand (med-grained), no odor, no sheen NA 
8.5-12 Silt, odor, very moist NA 

Total Depth= 12 feet below grade surface 
Very moist soil encountered at ~8.5 feet below 
grade surface, groundwater not encountered. 

0-0.5 Gravel cover NA 
0.5-10 Sand (med-grained), no odor, no sheen, damp NA 
10-24 Sand (med-grained) odor, sheen, wet at 11.5 NA 
24-28 Sand (med-grained) no odor, no sheen NA 

Total Depth = 28 feet below grade surface 
Groundwater encountered at ~ 11.5 feet below 
grade surface. 

0-0.5 Gravel cover NA 
0.5-14 Sand (med-grained), no odor, no sheen, damp NA 
14-16 Silt, odor, moist NA 

Total Depth= 16 feet below grade surface 
Moist soil encountered at ~ 14 feet below 
grade surface, groundwater not encountered. 

Sample 
Collection 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
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Exploratory Date 
Boring or 

Test Pit ID 

D-ll 05/02 

D-12 05/02 

D-17 05/02 

D-18 05/02 

TP-1 06/02 

TP-2 06/02 

TP-3 06/02 

13.xls 

APPENDIX A 
SUMMARY OF HISTORIC BORING AND TEST PIT LOGS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Depth Soil Description Photo-Ionization 

(feet) Detector Reading 
(ppm) 

0-0.5 Gravel cover NA 
0.5-9.5 Sand (med-grained) no odor, no sheen, damp NA 
9.5-10 Wood NA 
10-ll Sand (med-grained) no odor, no sheen NA 
ll-12 Silt, odor, moist NA 

Total Depth= 12 feet below grade surface 
Moist soil encountered at ~ 11 feet below 
grade surface, groundwater not encountered. 

0-0.5 Gravel cover NA 
0.5-15 Sand (med-grained) no odor, no sheen, damp NA 
15-16 Sand (med-grained) odor, wet at~ 15 NA 
16-24 Sand (med-grained) no odor, no sheen, very moist NA 

Total Depth= 24 feet below grade surface 
Groundwater encountered at ~ 15 feet below 
grade surface. 

0-1 Sand, damp NA 
1-2 Gravel cover, no odor, no sheen NA 

2-15 Sand (med-grained) no odor, no sheen NA 
15-17 Sand (med-grained) odor, wet at~ 15 NA 
17-20 Silt, odor, very moist NA 

Total Depth = 20 feet below grade surface 
Groundwater encountered at ~ 15 feet below 
grade surface. 

0-0.5 Gravel cover NA 
0.5-9 Sand (med-grained) no, odor, no sheen, damp NA 
9-12 Silt, odor, moist NA 

Total Depth= 12 feet below grade surface 
Moist soil encountered at ~9 feet below 
grade surface, groundwater not encountered. 

0-1 Gravel/rock 
1-5 Brown sand 
5-6 Gray sandy silt 136 

Total Depth = 6 feet below grade surface 
Groundwater encountered at ~5.5 feet below grade 
surface. Sheen on groundwater. 

0-1 Rock, gravel, sand, geotextile from Holbrook NA 
Trench recovery system 
Total Depth = 1 feet below grade surface 
Groundwater not encountered. 

0-1.5 Rock, brown sand, electrical conduit for Holbrook NA 
Slough recovery system 
Total Depth= 1.5 feet below grade surface 
Groundwater not encountered. 

Sample 
Collection 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

Submitted 
at sand/silt 

contact. 

NA 

NA 
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Exploratory Date 
Boring or 

Test Pit ID 

TP-4 06/02 

TP-5 06/02 

TP-6 06/02 

TP-7 06/02 

TP-8 06/02 

TP-9 06/02 

TP-10 06/02 

13.xls 

APPENDIX A 
SUMMARY OF HISTORIC BORING AND TEST PIT LOGS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Depth Soil Description Photo-Ionization 

(feet) Detector Reading 
(ppm) 

0-1 Gravel/rock 
1-4.9 Brown sand 

4.9-5.5 Green/gray silt 0 
Total Depth= 5.5 feet below grade surface 
Groundwater encountered at ~5.5 feet below grade 
surface. No sheen on groundwater. 

0-1 Gravel/rock 
1-5.6 Brown sand 
5.6-6 Green/gray silt 0 

Total Depth = 6 feet below grade surface 
Groundwater encountered at ~5.6 feet below grade 
surface. No sheen on groundwater. 

0-1 Gravel/rock 
1-5.5 Brown sand 
5.5-6 Green/gray silt 250 

Total Depth = 6 feet below grade surface 
Groundwater encountered at ~5.5 feet below grade 
surface. Slight sheen on groundwater. 

0-1 Gravel/rock 
1-5.5 Brown sand 
5.5-6 Green/gray silt 182 

Total Depth = 6 feet below grade surface 
Groundwater encountered at ~5.5 feet below grade 
surface. Sheen on groundwater. 

0-1 Gravel/rock 
1-7 Coarse, dark gray sand and gravel 55 

Total Depth = 7 feet below grade surface 
Groundwater encountered at ~5.5 feet below grade 
surface. Sheen on groundwater, good recharge. 
Wood in pit. 

0-1 Gravel/rock 
1-6 Gray sand and gravel 15 

Total Depth = 6 feet below grade surface 
Groundwater encountered at ~5.5 feet below grade 
surface. Sheen on groundwater, good recharge. 
Broken pieces of clay sewer pipe in pit. 

0-1 Gravel/rock 
1-3.5 Brown sand 
3.5-6 Green/gray silt 125 

Total Depth = 6 feet below grade surface 
Groundwater not encountered. 

Sample 
Collection 

Submitted 
at sand/silt 

contact. 

Submitted 
at sand/silt 

contact. 

Submitted 
at sand/silt 

contact. 

Submitted 
at sand/silt 

contact. 

Submitted 
from 

impacted 
sand. 

NA 

NA 
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APPENDIX A 
SUMMARY OF HISTORIC BORING AND TEST PIT LOGS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Exploratory Date Depth Soil Description Photo-Ionization 
Boring or (feet) 

Test Pit ID 

TP-11 06/02 0-1 Gravel/rock 
1-5 Brown sand 
5-6 Green/gray silt 

Total Depth = 6 feet below grade surface 
Groundwater not encountered. 

TP-12 06/02 0-1 Gravel/rock 
1-4 Brown sand 
4-6 Green/gray silt 

Total Depth = 6 feet below grade surface 
Groundwater not encountered. 

TP-13 06/02 0-1 Gravel/rock 
1-7 Brown sand 
7-8 Green/gray silt 

Total Depth = 8 feet below grade surface 
Groundwater not encountered. 
Wood in pit in sand at ~5.5 feet, not a sewer pipe, 
organic odor 

Notes: 
*PID = Photo Ionization Detecter 
ppm= parts per million 
NA = Not available or not applicable 

Detector Reading 
(ppm) 

140 

166 

13 

Exploratory test pits or borings completed by either KHM Environmental or Delta Environmental. 

13.xls 

Sample 
Collection 

NA 

NA 

NA 
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CHEVRON 

2 2/'1!!J/03 Wall design update, February 2003 

3 Wall design update, March 2003 

4 8/22/03 Wall design change, August 2003 

5 10/23/03 Wall dnign change, October 2003 
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REVISION 
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BAY 

PROJECT LOCATION 
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PORTLAND 
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PROJECT LOCATION 

VICINITY MAP SITE MAP 

AND 

XREF(S) USED: 

ROTATION ANGLE: 
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PROJECT COMPLETED 

MAP CORRECTED BY 

NOT TO SCALE 
INDEX OF DRAWINGS 

DRAWING SHEET 

TITLE SHEET 1 
PROJECT NOTES 2 
PROJECT LOCATION MAP 3 
EXISTING SITE FEATURES 4 
SITE PLAN 5 
SHEET PILE CROSS-SECTON ALONG ALIGNMENT OF CUTOFF WALL 6 
CUTOFF WALL COLLECTION TRENCH DETAILS 7 
CUTOFF WALL COLLECTION TRENCH DETAILS B 
GRADING PLAN 9 
EROSION CONTROL PLAN 10 

CONSTRUCTION DRAWINGS FOR 

NOT TO SCALE 

CAUTION NOTICE TO CONTRACTOR 
THE CONTRACTOR IS SPECIFICALLY CAUTIONED THAT THE LOCATION 
AND/OR ELEVATION OF EXISTING UTILITIES AS SHOWN ON THESE 
PLANS ARE BASED ON RECORDS OF THE VARIOUS UTILITY COMPANIES 
AND WHERE POSSIBLE, MEASUREMENTS TAKEN IN THE FIELD. THE 
INFORMATION IS NOT TO BE RELIED ON AS BEING EXACT OR COMPLETE. 
THE CONTRACTOR MUST CALL THE APPROPRIATE UTILITY COMPANY 
IN ADVANCE BEFORE ANY EXCAVATION TO REQUEST EXACT FIELD 
LOCATION OF UTILITIES. IT SHALL BE THE RESPONSIBILITY OF THE 
CONTRACTOR TO RELOCATE ALL EXISTING UTILITIES WHICH 
CONFLICT WITH THE PROPOSED IMPROVEMENTS SHOWN 
ON THE PLANS. 

CONOCO PHILLIPS WILLE RIDGE TERMINAL GROUNDWATER CUTOFF WALL 

PORTLAND, 

DESIGNED BY DATE APPD. 

BJB 
DRAWN BY PROGRAM MG 

CCA 
CHECKED BY CONST. MGR. 

CHECKED BY 

FINAL MAP DATA DESIGN MGR. 
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2 2/25/03 

3 

4 8/22/03 

4 10/23/03 

NO. DATE 

GENERAL PROJECT NOTES 

1) Contractor shall notify Bureau of Environmental 
Services at (503) 823-7931 two (2) business days 
prior to commencement of work. 

2) All construction shall conform to City of 
Portland standard construction specifications, as 
revised in 1998. Contractor and/or subcontractor 
shall have a minimum of one set of approved 
plans and City of Portland standard construction 
specifications on the job site at all times during 
construction. 

3) Office of Planning and Development Review, 
Approvals, and Permits required for privately 
maintained structures constructed. All work 
approved under OPDR permits shall be privately 
owned and maintained. 

4) Attention Excavators: Oregon law requires you 
to follow rules adopted by Oregon Utility 
Notification Center. Those rules are set forth in 
OAR 952-001-0010 through OAR 952-001-0090. 
You may obtain copies of those rules from the 
Center by calling (503)232-1987. If you have 
any questions about the rules, you may contact 
the Center. You must notify the Center at least 
two (2) business days, but not more than ten 
(1 0) business days, before commencing an 
excavation. Call 503-246-6699. 

5) Slope stability evaluation to be completed prior 
to any disturbance of existing slope on Chevron 
property. 

6) Excavated trench spoil material shall be 
disposed of at a proper landfill, or applicant shall 
obtain a fill permit from the Office of Planning 
and Development Review before being disposed of 
on-site. A copy of the grading permit and plan 
should also be provided to the Bureau of 
Environmental Services for construction inspection. 

7) Site erosion plan to be approved and controls 
in place prior to construction. All work under this 
permit will require site erosion control in 
compliance with all provisions of the City Title 10. 

Wall design update, February 2003 DESIGNED BY 
XREF(S) USED: 

Wall design update, March 2003 BJB 
ROTATION ANGLE: 

DATE APPD. 

Wall design change, August 2003 DRAWN BY PROGRAM MG 

Wall design change, October 2003 
CONSTRUCTED BY CCA 
PROJECT COMPLETED CHECKED BY CONST. MGR. 

MAP CORRECTED BY CHECKED BY 

FINAL MAP DATA 
DESIGN MGR. DESCRIPTION APPD. 

REVISION 

ADDITIONAL PROJECT NOTES 

SHEET PILE WALL 

1) Sheet Piling to be Hoesch H-1700 Steel Sheet 
Piling or equivalent, as approved by Engineer and 
Client. 

2) Sheet Piling joints to include waterstop seals. 
Waterstop seals shall be ADEKA ULTRA SEAL A-50 
or equivalent as approved by Engineer and Client. 

3) Sheet Piling and waterstop seals to be installed 
consistent with manufacturers' recommendations. 

COLLECTION TRENCH 

1) Trench sand backfill shall be medium to coarse 
sand, moderately graded. The sand shall be free 
of silt, clay, loam, friable or soluble materials, or 
organic matter, conforming to the following 
gradation (or other as approved by Engineer and 
Client): 

Sieve Size 
No. 4 
No. 10 
No. 40 
No. 200 

Percent Passing 
100 

10 to 100 
0 to 10 

0 

2) Geotextile Fabric separating sand and rip rap 
shall be non-woven fabric that complies with the 
following properties (unless otherwise approved by 
Engineer and Client): 

Test 
Grab Tensile 
Strength (N) 

Burst Strength 
(KPa) 

Method 
ASTM D4632 

ASTM D3786 Mod. 

Value 
1155 

3000 

Puncture 
Strength (N) 

ASTM D4833 or 
ASTM D3787 Mod. 

490 

Apparent 
Opening Size 
(uM) 

Ultraviolet 
Stability 

ASTM D4751 

ASTM D4355 
@500 hrs 

DfRSV 

212 

70% Strength 
retained 

PROJECT NOTES 
PROPOSED CUTOFF WALL 

ENGINEERING, INC. 
~~Jiineen o Land Surveyon oln'riroDIDl!lllal Scient.islll 

31960 SW CHARBONNOO OR, SUITE 101 
WILSONV1Ll.E, OREGON 97070 (S03)694-6960 

WILLBRIDGE FORMER 27-INCH STORM SEWER AREA 
NW Front & NW Doane Avenue 

1/4 SECTION 

2423 

JOB NO. 

02-299 

SHEET NO. 

COP0021195 



\ 

2 2/25/03 

4 B/22/03 

5 10/23/03 

NO. DATE 

SITE LOCATION INSERT 

Wall design update, February, 2003 

Wall design update, March 2003 

Wall design change, August 2003 

Wall design change, October 2003 

OESCRIP110N 

REVISION 

APPD. 

NOT 10 SCALE 

XREF(S) USED: 

ROTATION ANGLE: 

CONSTRUCTED BY 

PROJECT COMPLETED 

MAP CORRECTED BY CHECKED BY 

FINAL MAP DATA 

DESIGNED BY DATE APPD. 

BJB 
DRAWN BY PROGRAM MG 

CCA 
CHECKED BY CONST. MGR. 

DESIGN MGR. 

0 
ft. 

120 200 
ft. ft. 

DfRSV 
ENGINEERING, INC. 

400 
ft. 

JID&inelll"ll o Land Suneyon oln"firolllllental Scientislll 
31960 SW CHARBONNEAU DR. SUITE 101 

WILSOPML!.E. OREGON 97070 (503)694-6960 

NIJ YEDN AVENUE 

PROJECT LOCATION MAP 
PROPOSED CUTOFF WALL 

WILLBRIDGE FORMER 27-INCH STORM SEWER AREA 
NW Front & NW Doane Avenue 

1/4 SECTION 

2423 

JOB NO. 

02-158 

SHEET NO. 

3 OF 1 Q 

COP0021196 



2 2/2:5/03 

4 8/22/03 

5 10/23/03 

6 8/26/04 

NJ, DATE 

' 
GREENWAY SETBACK_/\\\ 

\ 
\ 

\ 

'\ 

5----<> C. B. 

C-L FC. 
c.v. 

PARKING AREA / 

/ 
/ 

/ 

/ 
/ 

CHEVRON ///-~) 
// ,,•to 

/ 

/// ( 

< 

/ 
/ 

/ 
/ 

/ 

/ 

/ 
/ 

\ 

' ' , ' / X / \ , \ 

/' ', 
/,' ',~op OF BANK 

PROPERTY UNE \ 
\ 

' \ 
\ 

CONOCO PHILLIPS ', 
\ 

' ' \ 
\ 

GRAVEL CONSTRUCTION ENTRANCE ROAD 

LEGEND 

CHAIN LINK FENCE 
CONTROL VALVE 

/ 
/ 

" ' 

" EXISTING RECOVERY WELL, MONITORING WELLS, OR SOIL BORING 

ORDINARY HIGH WATER MARK 

STORM SEWER LINE 
ELECTRICAL LINE 

Wo.ll design upclo:te, February, 2003 

Wo.ll d•slgn upala.tR, Mo.rch 2003 

Wa.U d•slgn cho.ngao, August 2003 

'W'a.ll design cha.nge, Dctober 2003 

Design cha.nge, Aygust 2004 

XREF<S> USE]) 

RDTATmN ANGLE 

CI:I\ISTRUCTED BY. 

PRC..ECT COMPLETE 

/ 

' 

\ 
\ 

/ 

\ 

' ) 
) 

/ 
/ 

" ' ' \ 
\ 

' \ 
\ 

\ 

DESIGNED BY 

BJB 
DRAWN BY 

CCA 
CHECKED BY 

MAP CORRECTED BY CHECKED JY. ___ 

DESCRIPTmN 

REVISION 

APPD. 
FINAL MAP DATA DESIGN MGR. 

'"" ' ' ' 
DATE APPD. 

PRDGRAM MGR 

Cll'\IST. l«iR. 

CUTOFF WALL PROJECT 
AREA OF CONSTRUCTION 

, / PROPERTY UNE 

__ /, 

ORDINARY HIGH WATER MARK 

FEET 

0 20 4D 

DfRSV 
ENGINEERING, INC. 

N 0 TES 

1. BENCH MARK: CllY OF PORTLAND B.M. NO 2528. ELEVATION 34.64 
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8. 0% OF SITE CURRENTLY LANDSCAPED. 
9. SITE PART OF TOSCO OIL COMPANY SHIPPING / RECEIVING DOCK. 
10. ORDINARY HIGH WATER MARK IS 16 FT ABOVE MSL. 
11. NO TREES IN AREAS TO BE DISTURBED. 
12. SLOPE STABILITY EVALUATION TO BE COMPLETED PRIOR TO ANY 

DISTURBANCE OF EXISTING SLOPE ON CHEVRON PROPERTY. 

Two sheet pile walls will be driven adjacent to 
each other. Not fabricated joint section 

EXISTING SUBSURFACE GROUNDWATER/PRODUCT RECOVERY TRENCH 

1 

APPROXIMATE WILLAMETTE RIVER SHOREUNE 

0 

Proposed Sheet Pile Cutoff Woll to 
follow existing elevation 16 ft contour 

ORDINARY HIGH WATER MARK 

FEET 

20 40 

1 

+ ii 

DfRSV 
ENGINEERING, INC. 

i!Dpleerl o Lond I!Drvey1ml oln'flroomelltal Selontlsbl 
31960 S'w' CHARBCNNEAU DR, SUITE 101 

W'ILSDNVILLE, DREtiJN 97070 C:503)694-6960 

SITE LOCATION INSERT 

' 

SITE PLAN 

CUTOFF WALL PROJECT 
AREA OF CONSTRUCTION 

WILLBRIDGE FORMER 27-INCH STORM SEWER AREA 
NW Front Ave & NW Doane 

PLAN VIEW 

1/4 SECT!DN 

2423 

J[]B N[]. 

02-158 

SHEET N[]. 

COP0021198 



'E 
" ... 
d 

"' ., 
I: 
d 

:;:: 
'-
0 

0.. 

<+-
0 ,., ... 
g 
+' 
<+-

.: 
0 
+' 
d 
> .. 
w 

NORTH SOUTH 

28' 

26' 

24' 

22' 

20' 

18' 

16' 

14' 

12' 

10' 

8' 

6' 

4' 

2' 

0' 

-2' 

-4' 

-6' 

Horizontal Scale, ft 

10 15 20 25 30 

Flnnl grncle n t top 

of lnstallecl cut~~it\ 

Bencl A 
XISTING GRADE 

Gro111dwo.ter 
RviRO.SR 

Conduits 
C4-Inc:h Dlo.l'lrilil'r) 

Not to sco.le 

Bencl B PPROXIMATE TOP OF SILT LAYER Bencl c 

I I 
---------- ---r'-------v--r----- ----------r-r--.---tr--1-r-- ----------------,------------- -p-·--

1\ I ~--~--
~~ v 1\ ~---
g "li: -~--
"-OJ V \ I I --~~ 
~~ -~-~-~ 

W+~~K+M4+H4+H++H++H++HTT~rh~

1 
--------~--------------~--------------------------------------~---

' . 9 

CHEVRON 

CDNDCD 

'E 
" ... 
d 

"' Above Existing Gro.de ., 
I: 
d 

:;:: 
'-0 
0.. 

<+-
0 ,., ... g 
+' <+-

.: 
0 
+' 
d 
> Below Existing Gro.dl!' .. 
w 

t 

NORTH SOUTH 

Horizontal Scale, ft 

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 

28' 

26' xlstlng Gracie ancl Final Gracie 

24' TOP OF SILT LAYER 

22' 
Groundwo.ter 

20' 

18' 

Bencl D Release Bencl E Conduits 

I 
C4-Inch Dbr~eter) 

Not to sco.le 

I • 
TOP OF IJALL 

16' 

14' 

12' 

10' 

8' 

6' 

1/ 
\ 

~~ 
0~ \ 0 OJ 

I 
"-OJ -- -- - --- --- -- --
0.£ 

1\ 
v--

cuVl I -- -- -- -- -- -- - --- - --1, ~ I ~ 
'•, 

' 

4' ' _) ...__ 

2' 

0' 

-2' 

-4' 

AREA 

FEET .. .. 

DfRSV 
ENGINEERING, INC. 

llqineen • Land Surveyon olnvinmmental Scientist~~ 
31960 SW CHARBONNEAU DR, SUITE 101 

WILSONVILLE, OREGON 97070 (503)694-6960 

SHEET PILE CROSS SECTION 
ALONG ALIGNMENT OF CUTOFF WALL 

PROPOSED CUTOFF WALL 
WILLBRIDGE FORMER 27-INCH STORM SEWER AREA 

NW Front Ave & NW Doane 

COP0021199 



NON-WOVEN GEOTEXTILE FABRIC 

12• ID CONCRETE VAULT 
~ITH BOLT DO~N STEEL LID 
SET NEAR FINAL GRADE 

...------4· DIAMETER 
PVC SCREEN 

North Enol of \.'all 
Bencl A 

ELEV. 20' 

TYPICAL TRENCH CROSS-SECTION DETAIL - NORTH OF BEND B 
(not to scale) 

<3 <3..(! 

4 4 
<3 4 

~ 4 

<3 
<3 

4 41 
<3 4 

4 4 

<3 
<3 

/~"" 
NON-WOVEN GEOTEXTILE FABRIC NATIVE SOIL 

TOP OF SHEET PILE WALL 
ELEV. 20 FT 

EOTEXTILE FABRIC ELEVATION 18 FT 

- EXISTING GRADE - 14 FT 
<MATCH TO EXISTING RIP-RAP SLOPE> 

NATIVE SOIL 

12• ID CONCRETE VAULT 
~ITH BOLT DO~N STEEL LI 

SET NEAR FINAL GRADE 

4• DIAMETER 
PVC SCREEN 

24• ID CONCRETE VAULT ~ITH 
BOLT DO~N STEEL LI 

SET NEAR FINAL GRADE 

/,:) 
/ 

12• ID CONCRETE VAULT 
~ITH BOLT DO~N STEEL LI 

SET NEAR FINAL GRADE 

12• DIAMETER 
PVC SCREEN 

PROJECT AREA 

1 

South End of ~o.ll 
Bend C 

.. .. 

ELEV. 20' 
ELEV. 18' ELEV. 18'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~LY~~~~~~~~~~~~~~~~~~~~~~~~~--

<I 

ELEV. 10' 
<I 

PERFORATED PIPE, ALONG BOTTOM 
OF TRENCH BEHIND SHEET PILE ~ALL 

DESIGNED BY DATE APPD. 

BJB 
1--2 -+-'-2/_25'-/0-13 t---W-al_l d_oo-'-ign_u,;_pd_ato_, _Fo_bru_ary'-, _20_03--+---tXREF(S) USED: ----------

Wall design update, March 2003 ROTATION ANGLE: 

ELEV. 9'-----------
GROUND~ATER RELEASE CONDUIT CTYP.) 

SEE DETAIL SHEET 8 OF 10 

f---'-4
5 
+

1
.:.:.80//..:.:2

2
2
3
:...://00-'-j3

3
f----'-Wa:.:_ll ..:.:d•.:..:•lg:...:n _:_•h.::can.::Cgo,:...:Auc:.:gcc:ust'-'2"-003:..:....__-+---l CONSTRUCTED BY---------­

Wall design change, October 2003 

DRAWN BY PROGRAM MG 

CCA 
1--6 +08-'/-26-'-/-+----Doo-ig--=n -.h-an-go:...;, Au-g-ust_2_00_4---+----l PROJECT COMPLETED h<cH""Ec""K'"'ED"BY;;-t-l-;;cn.oN""sr". M""GR•. H 

NO. DATE DESCRIPTION 

REVISION 

APPD. 

MAP CORRECTED BY CHECKED BY 

FINAL MAP DATA 
DESIGN MGR. 

DfRSV 
ENGINEERING, INC. 

i!Jiiineen o Land s..r.e,on o Bn'riranmental Scientislll 
31960 SW CHARBONNE'AU DR, SUITE 101 

WILSONVILLE. OREGON 97070 (503)694-6960 

<I 

L__ __ 4• DIAMETER 
PVC SCREEN 

ELEV. 10' 

CUTOFF WALL COLLECTION TRENCH DETAILS 
WILLBRIDGE FORMER 27-INCH 

STORM SEWER AREA 
NW Front Ave & NW Doane 

1 4 SECTION 

2423 

JOB NO. 

02-158 

SHEET NO. 

COP0021200 



2 2/25/03 

4 8/22/D3 

5 8/26/04 

NO. DATE 

North Enol of W'o.ll 
BEND D 

12' DIAMETER 
PVC SCREEN 

12' ID CONCRETE VAULT 
'o'ITH BOL 

SET 

South End of Wall 

BEND E 

FT-r------------~ 

~ 
;/ 

PROJECT AREA 

FEET 

t ~~ 

socket key o.ncl teeho.nclle 

7 /8' cllo.Meter by 
12' long reMovo.ble 
valve steM extension~ 

24' !.D. concrete vo.ult with 
bolt-clown steel llcl set neo.r 

ELEV. 16' 
ELEV. 14' 

ELEV. 16'~~~~YA~A7"~~A7~rA~~r-.---------~-r~~YA~A7"TA~A7~rA~~~r=~~ 
ELEV. 14'~~~~~~~~~~~~~~~~---------E~~~~~~~~~~~~~~~~~~~--- PVC co.slng for vo.lve 

access 

OF 

Wall design update, February, 2003 

Wall design update, March 2003 

Wall design change, August 2003 

Design change, August 2004 

DESCRIPTION 

REVISION 

NON-'o'OVEN GEDTEXTILE 

XREF(S) USED: 

ROTATION ANGLE: 

CONSTRUCTED BY 

PROJECT COMPLETED 

MAP CORRECTED BY CHECKED BY 

FINAL t.1AP DATA 
APPD. 

DESIGNED BY 

BJB 
DRAWN BY 

CCA 
CHECKED BY 

DESIGN MGR. 

DATE APPD. 

PROGRAM MG 

CONST. MGR. 

GROUNDW'ATER RELEASE CONDUIT CTYP.) 
EE DETAIL SHEET 8 OF 10 

4A 4 . 
ELEV. 6' 
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PRIISMOIDAL VOLUME RESULTS 

ORIGINAL SURFACE MODEL• EXISTING 
FINAL SURFACE MODEL• DESIGN 
CUT COMPACTION FACTOR• 0. 00 /, 

FILL COMPACTION FACTOR• 0. 00 /, 

RAWCUT VOLUME• 285. 00 cu YD 
COMPACTED CUT VOLUME• 0. 00 cu YD 
TOTAL CUT VOLUME• 285. 00 cu YD 

RAW FILL VOLUME• 285. 00 cu YD 
COMPACTED FILL VOLUME• 0. 00 cu YD 
TOTAL FILL VOLUME• 285. 00 cu YD 

j--C-2-f'2/..:=c:....:.03+----Wo-,l-,l ...:.-:.::...::' ":..." ...:."•:...•...:.•te...:.,----Fe_,Or_,u'-or:.:Y·,2:.:0...:.03:__+--JXREFC S) USED•~-----------
Wa.ll dl!'slgn updo.tl!', Mo.rc:h 2003 RllTATHlN ANGLE 

DESIGNED B 

BJB 
DATE APPD. 

CONCRETE TO BE REMOVED 
BY CONTRACTOR 

GRADING NOTES 
1) Contractor to backfill behind sheetpile wall between Elev.=20.0 
contour and top-of-wall (Eiev.=20.0) at 0% slope with onsite riprap. 

2) Beginning at top of sheetpile wall (Eiev.=20.0), Contractor to construct 
1:1 slope toward river to Elev.=14.0 using onsite riprap. 

3) After construction activities ore completed, no section of sheet pile wall 
should be above level of riprap. 
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STANDARD NOTES FOR EROSION CONTROL PLANS 

A. Approval of thlll erosion, sediment and pollution control plan 
(ESPCP) doa not constltue an approval of pennanent ruad or 
drainage design (e.g., size and location of ruada, pipes. 
rwtrictorw, chclnn~~le, ...Wntion facllltln. uUIItln. .tc.) 

B. The Implementation of this ESPCP and the conlltructlon, 
maintenance, replacement. and upgrading of these ESPCP 

:~::Sc:J:n U: =ity
0
r: ::~ic~:{controctor until all 

vegetation/landscaping Is established. 

C. The boundaries of the clearing llmlta shown on this plan shall be 
clearly flagged In tlw fteld prior to conlltruction. During the 
conatrution period, no dilturtxlnce beyond the flagged clearing 
llmlt:a ehall be permitted. The flogging ehall be maintained by the 
applicant/contractor for the duration of construction. 

D. The ESPCP facilities shown on this plan must be constructed In 
conjunction with all clearing and grading actMUn. and In euch a 
manner as to Insure that sediment and sediment Ioden water do 
not enter tM drainage ..,.Wm, roadway~~, or vioiCibt appiiCCible 
wCibtr atandan:la. 

E. The ESPCP facilities llhawn an thla plan are the minimum 
requirements far anicipated aite canditlona. During the 
CCinlltructlan perlacl, these ESPCP facOitiea llhall be upc;~radlld aa 
nndde for unu:pecbtd storm IMinb ond to enaure that 
eedlment and alldlment-lad~~n water do nat leave the lllte. 

F. The ESPCP facilities ahall be lnapected dally by the 
applicant/contractor and maintained aa necnaary to ensure their 
CCintlnued functioning. 

G. The ESPCP facilities on Inactive llftes ahall be lnepected and 
maintained a minimum of once o month or within the 24 hou1111 
fallowing a storm IMint. 

H. stabilized construction entrance~ ahall be lnatalllld at the 
beginlng of canlltructlon and maintained for the duration of the 
project. Additional rniiOIUI'III may be required to inaure that all 
paved areae 01111 kept clean for the duration of the project. 

STANDARD NOTES FOR SEDIMENT FENCES 

1. The fllbtr fabric ahall be purchaiNtd In a contlnuoua roll cut to 
the length of tM barrier ta avoid uu of joint.. When joint. are 
neceeeary, filter cloth ahall be spliced together only at a auppart 
poat, with a minimum 8-inch overlap, and both ends aecu1111ly 
fastened to the post, or overlap 2 Inch x 2 inch posts and 
attach oa llhown on detan sheet 4-2A. 

2. The fllbtr fabric fence ahall be lnstalllld to fallow the contou1111 
where feaalble. The fence posts shall be apaced a maximum of 
8 f..t apart and driven ucurely Into the ground a mlnmum of 
24 lnchel. 

3. The filter fabric ahall have a minimum vertiCCII burial of 6 
inchea. All IIXCCIYCited material from filter fabric fence inatollation, :=:!. be backfllllld ond CCimpacted, along the entl1111 dlaturbed 

4. standard or heavy duf;y filter fabric fane~~ ahall have 
manufactured atltched loaps for 2 inch x 2 Inch poat 
lnatallation. stitched loaps shall be inatalled on the uphill aide of 
the eloped area. 

5. Alter fabric fence llhall be 1111moved when they have 1111rved 
their uaeful purp01111, but not befo1111 the upelope area haa been 
permanently protected and stabilized. 

6. Alter fabric fencH ahall be inapected by applicant/contractor 
Immediately after each rainfall and at leallt dally during 
prolonged rainfall. Any required repairs ahall be mode 
Immediately. 
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